
I 
I 
I 
I 
I 
I 
I 
I 
I 

Prepared for: 

I 
I Prepared by: 

I 
I 
I 
I 
I 
I 
I 
I 

SITE INVESTIGATION REPORT 
STEELCOTE FACILITY 
ST. LOUIS, MISSOURI 

Peper, Martin, Jensen, Maichel and Hetlage 
c/o Mr. Alphonse McMahon 
St. Louis, Missouri 

Shannon & Wilson, Inc. 
St. Louis, Missouri 

September 30, 1993 

Z-301 

5111 

RECEIVED 
OCT Ul 1993 

RCOIISECIIOIW 

SHANNON &WILSON, INC. 
GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS 

11500 Olive Boulevard • Suite 276 
Saint ·Louis, Missouri 63141 •7126 
314 •872 •8170 

j IIHl!!'0"HI 
RCRA RECORDS CENTER 



PEPER, MARTIN, JENSEN, MAIGHEL AND HETLAGE 

ATTORNEYS AT LAW 

2000 MAIN STREET 

FORT MYERS, FWRIDA 33901-3050 

(813) 337-3850 

720 WEST MAIN STREET 

BELLEVILLE, ILI.INOIS 62220-15 15 

(618) 234-0574 

Cynthia L. Hutchison 

TWENTY-FOURTH FLOOR 

720 OLIVE STREET 

ST. Lours, MrssouRr 63101-2396 

(314) 421-3850 

TELEX: 434257 

TELEGOPY: (314) 621-4834 

WRITER' S DIRECT DIAL NUMBER 

(314) 444-6445 

September 29, 1993 

United States Environmental Protection Agency 
Region VII 
726 Minnesota A venue 
Kansas City, KS 66101 

RE: Steelcote Facility - St. Louis, Missouri 
Docket No. VII-91-H-0025 

Dear Ms. Hutchison: 

1625 WEST MARION AVENUE 

l'uNrA GoRDA. FLORIDA 33050-5205 

(813) 637-1055 

4501 TA.MIAMI TRAIL NORTH 

NAPLES, FLORIDA 33040-3018 

(813) 261-6525 

R,ECEIVE!) 

OCT O 1 1993 

RCOM,SECIJON 

Pursuant to paragraph 26(g) of the above-referenced Administrative Order on 
Consent, I enclose the Final Report. 

Please let me know if you have any questions. Otherwise, I will wait for you to 
contact me to discuss implementing the recommendations in the Report. 

AM/fmp 
Enclosure 

cc: David A. Hoefer, Esq. (w/o encl.) 
Douglas A. Niedt (w/ encl.) 
Greg Niedt (w/o encl.) 
Donald McQueen (w/o encl.) 

STL-134473 .1 

Very truly yours, 

(~~J(J~ 
Alphonse McMahon 



I 
I TABLE OF CONTENTS 

I 1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.1 Purpose and Content . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
1.2 Site Description ..................................... 1 

1.2.1 Facility ...................................... 1 
1.2.2 Land Use and Physical Setting ........................ 7 

1. 3 Hazardous Waste Concerns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

2.0 PLAN OF STUDY AND IMPLEMENTATION ..................... 14 

2.1 Components and Addendum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
2.2 Schedules ........................................ 16 

3.0 RESULTS ............................................ 17 

3 .1 Field Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
3.2 Soil Boring/Soil Sample Analyses ......................... 17 
3.3 Well Installation/Ground Water Monitoring ................... 26 

3.3.1 Well Installation and Sampling ....................... 26 

3.4 Storm Water Sampling and Analyses ....................... 29 
3.5 Cone Penetrometer Testing ............................. 34 

4.0 CONCLUSION ......................................... 36 

4.1 Site Characterization ................................. 36 
4.2 Waste Characterization ................................ 42 

4.2.1 Contaminants of Concern .......................... 42 
4.2.2 Potential Source ................................ 46 

5.0 RECOMMENDATIONS ................................... 50 

6.0 LIMITATIONS ......................................... 51 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FIGURES 

Figure 1 - Site Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02 
Figure 2 - Site Layout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03 
Figure 3 - Aerial Photograph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 08 
Figure 4 - Site Layout and Test Locations . . . . . . . . . . . . . . . . . . . . . . . . 18 
Figure 5 - Steelcote Storm Water Sampling Locations ................. 35 
Figure 6 - Bedrock Contours ................................. 37 
Figure 7 - Generalized North-South Cross Section .................... 38 
Figure 8 - Generalized East-West Cross Section ..................... 39 
Figure 9 - Water Level Contours .............................. 40 
Figure 10 -Fourth Quarter Xylene Concentrations .................... 43 
Figure 11 -Third Quarter Phthalate Concentrations . . . . . . . . . . . . . . . . . . . 44 
Figure 12 -Fourth Quarter Phthalate Concentrations ................... 45 
Figure 13 -Second Quarter Lead Concentrations ..................... 47 
Figure 14 -Fourth Quarter Lead Concentrations ..................... 48 

TABLES 

Table 1 - Contaminants of Concern (initial) . . . . . . . . . . . . . . . . . . . . . . . . 10 
Table 2 - Contaminants of Concern After First Quarter Analyses . . . . . . . . . . . 13 
Table 3 - Chronology of Events Occurring During Implement. of the Plan of Study 15 
Table 4 - Soil Sample Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Table 5 - Ground Water Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Table 6 - Slug (Reverse) Testing .............................. 28 
Table 7 - Quarterly Ground Water Analytical Results . . . . . . . . . . . . . . . . . . 30 
Table 8 - Storm Water Sample Analyses .......................... 36 

APPENDICES 

Appendix 1 - Initial Field Investigation Notes 
Appendix 2 - Soil Boring Logs 
Appendix 3 - Physical Soil Testing Laboratory Reports 
Appendix 4 - Chemical Analyses of Soil Samples 
Appendix 5 - Well Construction Logs and Development Data 
Appendix 6 - Slug Tests and Reverse Slug Tests 
Appendix 7 - Ground Water Sample Records and Chemical Analyses 
Appendix 8 - Chemical Analyses of Storm Water Samples 
Appendix 9 - Cone Penetrometer Testing Data 
Appendix 10- UST Removal Records 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.0 INTRODUCTION 

1. 1 Purpose and Content 

This report is being submitted by Niedt Realty Company and Niedt Enterprises, Inc., 

f.k.a. Steelcote Manufacturing Company (together, "Steelcote") to the United States 

Environmental Protection Agency, Region VII ("USEPA"), pursuant to an Administrative Order 

on Consent, Docket No. VII-91-H-0025 ("AOC"). The purpose of this report is to present the 

information developed during the field work described in the Plan of Study including Addendums 

#1 and 2 to characterize Steelcote's facility (the "site") as required by Paragraph 26 of the AOC. 

This report contains a description of the site, its location and history of land use, a 

description of the hazardous waste concerns, a presentation of previously existing and relevant 

information, data generated during this investigation, conclusions, and recommendations. 

1.2 Site Description 

1.2.1 Facility 

The site is located along the south side of Mill Creek Valley and bounded by several 

streets including Gratiot, Steelcote Square, and Papin and the Missouri Pacific Railroad Right 

of Way. The site location is indicated in the map provided in Figure 1 and the layout of the site 

is shown in Figure 2. 

Site development for current operations began in the early 1920's. In 1926, construction 

started on the varnish plant at the comer of Gratiot and Edwin Streets (now known as Steelcote 

Square). Buildings were constructed to house varnish cookers, a boiler, storage tanks for raw 

materials and finished varnish, varnish reducing tanks and an office. The products made were 

varnishes based on naturally occurring products, including tung, linseed, and soya oils. Later, 

Steelcote installed a small 500-gallon reactor to manufacture alkyd resins for in-house use. This 

building suffered a fire in the reactor in about 1970, and production was stopped at that time. 

In 1926, construction started on the first part of Steelcote's factory at One Steelcote 

Square, immediately south of the varnish plant. The first phase included three floors and a 

basement. In 1934, two more floors were added to give the plant its present configuration. 
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In the 1960's, the property south (steel shed) of the Steelcote plant was purchased. 

Steelcote used the storage shed and the north portion of the courtyard south of the storage shed 

for packaged raw materials. Empty drums were stored outside the shed prior to pick-up for 

return or recycling. 

Also, two Missouri Pacific Railroad spurs ran through the property. One spur (which 

ran along the east side of the warehouse) was never used by Steelcote. The spur was used by 

Grocers Warehouse Building, which is located south of the Steelcote warehouse, for incoming 

food products, and was subsequently used by other owners. These tracks were all removed in 

1989-1990 by Union Pacific Railroad, which bought out Missouri Pacific Railroad. The other 

spur ran just west of the varnish plant and main factory. A section of this line was used by 

Steelcote to off-load tank cars of solvents and vegetable oils, e.g. linseed, soya, and tung, to the 

on-site storage tanks. 

Steelcote started at its present site making asphalt roof coatings, putties, caulks, and 

enamels from natural raw materials. In 1926, Steelcote started using natural rubber in its 

enamels as a plasticizer. In 1938, Damp-Tex Enamel was introduced as a wet surface, mold and 

mildew resistant enamel. 

In the 1950's, plastic resins became available and Steelcote started to use vinyl latex, 

polyamide epoxies, and polysulfide sealants. In the 1960's and 1970's, Steelcote utilized 100 

percent solids type epoxy mastics, moisture cured urethanes, two-part polyurethanes, polyamide 

water-borne epoxies, 100 percent solids flooring compounds, and 100 percent solids, low 

temperature epoxies. 

In recent years, until Steelcote ceased manufacturing operations in March 1992, Steelcote 

manufactured a wide range of Low VOC and water-borne epoxies, (to comply with more 

recently established air emission standards set by other states), alkyd based wet surface enamels, 

single component (moisture-cured) and two-part polyurethanes, polysulfide sealants, 100 percent 

solids epoxy linings for tanks and containment areas, and 100 percent solids epoxy flooring 

compounds. The site currently is almost completely covered with buildings. As is indicated 

on the layout, approximately eighty percent of the areal extent of the site is occupied either by 

buildings or concrete paving. A description of the buildings follow: 

4 
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Building 1 

Building 1 is a five-story building which includes a basement that was used for hazardous 

waste storage and that provided filling access for mixers present on the first floor. The first 

floor contained mixers, three-500-gallon process tanks, and was also used for raw material 

storage and satellite storage for hazardous waste. The second floor housed the Quality 

Assurance/Quality Control Laboratory and was used for labeling and packaging. Note that no 

printing was performed at the site. The third floor housed ball mills for grinding of pigments 

and three reduction tanks. It should be noted that the reduction tanks were emptied through the 

second floor. Operations on the fourth floor included grinding, mixing, solvent blending and 

drying. The solvent blending operation consisted of two small 100-gallon tanks. Drying 

operations employed a drying oven which consisted of a 15 x 25 foot room heated with a water 

jacket and which was used for drying powders used in moisture-cured urethanes. The fifth floor 

housed a research and development lab and was also used as a mixing area. In addition, there 

are two penthouses on this building. The penthouse located on the east side was a paint spray 

booth and on the west side are 40 tanks with a capacity of approximately 100 gallons each used 

for gravity feed to various operations within the building. The contents of these tanks included 

raw vegetable oil, refined vegetable oil, naphtha, toluene, xylene, oleum and Hi-sol (a blend of 

toluene and xylene). 

Building lA 

Building lA is a raised tin shed which originally belonged to the Columbia Oil Company 

and was used by Steelcote for raw material storage including dry materials, resins, and solvents 

in drums. 

Building 2 

Building 2 was used to house several operations. From east to west the building consists 

of a small office; two empty rooms used for storage; and, an area which houses a valve control 

for storage tanks. 

5 
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Building 3 

Building 3 was used for storage of vegetable oils and varnishes. At one time, it housed 

tanks which have since been removed, as well as materials contained in 55-gallon drums. This 

operation was closed in 1971. An inert gas generator (nitrogen) in the form of a vertical tank 

is present along the outside of the north wall of Building #3. This generator has never been 

used. 

Building 3A 

Adjacent to Building 3 is Building 3A in which there is an operating boiler that is fired 

by natural gas. 

Building 4 

Building 4 is actually a stone and reinforced concrete platform on which there are located 

six 10,000-gallon above ground tanks. These tanks were used for storage of fuel oil, Hi-sol, 

soya oil, xylene, toluene, and oleum. Buried underneath these six vertical tanks is an 8,000-

gallon tank that had been used for storage of tung oil. This tank is still present, but no longer 

in use. There are three 2000-gallon above ground horizontal tanks along the south side of 

Building #4 and one such tank on the north side of Building #4. These tanks were used to store 

xylene, Hi-sol and butanol. 

Building 4A 

Immediately north of building 4, shown as Building 4A on the layout, was an 8000-gallon 

tank used for Hi-sol storage which was removed in 1990. East of building 4A and south of 

building 3A is a buried tank which was used for storage of bunker (#6) oil. The capacity of the 

tank is reported to be 15,000 gallons. 

Building 5 

Building 5 was used for hazardous waste storage. Earlier, the building was used for 

sandblasting. In addition, there is a compressor present in the building and attached to the south 

side of the building is a gas meter shed. 

6 
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Building 6 

Building 6 houses a varnish distillation reactor which is no longer in use. Within this 

building there are three burners with stacks previously used for cooking varnish. This operation 

which is no longer in service was fueled by fuel oil. 

Building 7 

Building 7 is a varnish reducing unit which is no longer in service. 

1.2.2 Land Use and Physical Setting 

Most of the area surrounding the Steelcote facility is industrialized (See Figure 3). In 

fact, the Mill Creek Valley was one of the first areas industrialized within St. Louis and has a 

history of industrial development which predates the Civil War. The Steelcote site, prior to the 

establishment of the company, had been occupied by a number of operations, including a 

railroad line and a stock yard. 

The development of Mill Creek Valley included establishment of railroad lines parallel 

to the creek, and the creek has been realigned as necessary to accommodate industrial 

development. At the present time, site drainage is accomplished by storm sewers which are 

located beneath and adjacent to the railroad lines and by ditches which parallel the railroad lines. 

The area has been subject to grading and placement fill. Much of the fill placed at Mill Creek 

has been of industrial origin, including power plant ash, demolition debris and waste products. 

Surface drainage (See Figure 5) in the area reflects surface contours and flows northeast 

across the site. Surface water is drained by the Metropolitan Sewer District System and 

hydraulic overloading results in the pooling of surface water along Mill Creek and includes back 

water, some of which results from hydraulic discharge from storm sewers at the Steelcote 

facility. 

Large portions of the surface at the facility are either paved or occupied by buildings. 

Surface materials that are exposed consist of fill, underlain by glacial deposits, residual soil and 

Mississippi-age limestone. Depth to bedrock in this area is on the order of 40 to 70 feet. 

However, this depth can vary significantly because of the irregular erosional surface of the 

bedrock and the fact that the site is located near the upstream limits of Chouteau's Pond, which 

7 
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was drained prior to the Civil War. In addition, sink holes may be present along Mill 

Creek, in addition to clay and construction stone quarries. These material works were common 

along the Mill Creek Valley prior to and just after the Civil War and some of the locations of 

such works, which have since been backfilled, are not documented. 

The uppermost aquifer in the area consists of the unconsolidated sediments along Mill 

Creek. Ground water drainage is closely related to surface drainage relative to direction of flow 

and ground water elevations. As can be expected in such situations, water elevations are likely 

to fluctuate in response to local precipitation and runoff events. Ground water can be expected 

to be encountered within 25 feet of the surface at the facility. However, given the nature of the 

unconsolidated materials, it is likely that perched water systems are present above the static 

water table. 

1. 3 Hazardous Waste Concerns 

Steelcote notified EPA that it generated hazardous wastes and was assigned an EPA 

Identification Number for the facility. In 1989 and 1991, EPA conducted Compliance 

Evaluation Inspections at the facility. Based on these inspections, EPA concluded that hazardous 

waste was present or had been released from the facility. 

Hazardous waste concerns at the site are the result of the presence and use of various 

chemicals which are referred to in this document as contaminants of concern (COCs). The 

initial group of COCs, which are listed in Table 1, was developed by reviewing records made 

available by Steelcote and comparing such information to hazardous waste lists at 40 CFR Part 

261. The failure to detect many of the initial COCs during the first quarterly sample allowed 

the list of COCs to be reduced (see Table 2). Toluene and formaldehyde have since been 

removed because they were not detected in subsequent quarterly sampling. All of the 

eliminations from the COC list are in accordance with the AOC. 

9 
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TABLE 1 

I CONTAMINANTS OF CONCERN (Initial) 

I List Name Synonyms 
CAS# 

I Xylene Dimethylbenzene; xylol 1330-20-7 

I Ethyl Acetate Acetic acid ethyl ester 141-78-6 

1-Butanol Butyl alcohol:propyl carbinol 71-36-3 

I Methyl Ethyl Ketone 2-Butanone; MEK; 78-93-3 
Ethyl Methyl Ketone 

I Barium Sulfate 7727-43-7 

Toluene Methyl Benzene;Toluol; 108-88-3 I Phenylmethane;Methacide 

Methyl Isobutyl Ketone MIBK 108-10-1 I Butyl Benzyl Phthalate 1,2-Benzenedicarboxylic acid, 85-68-7 

I 
butyl phenyl methyl ester 

Basic Lead Silico Chromate 11113-70-5 

I Lead 
7439-92-1 

I 
Dibutyl Phthalate n-Butyl Phthalate; 84-74-2 

1,2-Benzenedicarboxylic acid,dibutyl ester; 
phthalic acid dibutyl ester; DBP 

I Lead Peroxide Lead Dioxide 1309-60-0 

I Lead Chromate 
7758-97-6 

Zinc Chromate 
13530-65-9 

I Chromium 
7440-47-3 

I 2-Ethoxyethanol Ethylene glycol monoethyl 110-80-5 
ether 

I 
I .. 

I 
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I 
I List Name Synonyms CAS # 

Cyclohexanone Ketohexamethylene 108-94-1 

I Insoluble Nickel Compounds 7440-02-0 

I Methanol Methyl alcohol;carbinol 67-56-1 

I 
Chromium Trioxide 1333-82-0 

Barium Metaborate Monohydrate 13701-59-02 

I Carbon Tetrachloride Tetrachloromethane 56-23-5 

1· Molybdated Lead Chromate 12656-85-8 

Chromium Oxide 1308-38-8 

I Lead Monoxide 1317-36-8 

I Di(2-Ethylhexyl)Phthalate Bis(2-Ethylhexyl) Phthalate; 117-81-7 
1,2-Benzenedicarboxylic acid, 
bis(2-ethylhexyl) ester; DEHP 

I Phenol 108-95-2 

I Lead-Sulfo-Chromate 51899-02-6 

Barium-Insoluble Compounds 7440-39-3 

I 2-Methyl-1-propanol Isobutyl Alcohol; Isobutanol; 78-83-1 

I 
IBA; Isobutyl carbinol 

Nickel Compounds 12607-70-4 

I Formaldehyde Gas: Methyl Aldehyde; Methanal 50-00-0 

I 
Solid: Formalin; Formol 

Toluene-2,4-Diisocyanate TDI 584-84-9 

I 
I • • 

I 
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List Name 

Benzene 

Cadmium 

Methylene Chloride 

Nitrosoimino Diethanol 

Epichlorohydrin 

Bisphenol A/Epichlorohydrin 

Cumene 

Naphthalene 

Synonyms CAS #_ 

Benzol; Phene; Cyclohexatriene 71-43-2 

7440-43-9 

Dichloromethane 75-09-2 

N-Nitrosodiethanolamine: 1116-54-7 
2,2 '-(Nitrosoimino)-bisethanol 
2, 2 '-nitrosoiminodiethanol 

Chloromethyloxirane; 106-89-8 
dl-a-epichlorohydrin; 
1-chloro-2,3-epoxypropane 

25068-38-0 

(1-Methylethyl)benzene;cumol 98-82-8 

91-20-3 
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TABLE2 

CONTAMINANTS OF CONCERN AFTER FIRST QUARTER 

Xylene 
Di(2-ethylhexyl) phthalate 
Barium 
Chromium 
Lead 
Toluene 
Formaldehyde 
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2.0 PLAN OF STUDY AND IMPLEMENTATION 

2 .1 Components and Addendum 

The Plan of Study (POS) consisted of a work plan, a Quality Assurance/Quality Control 

(QA/QC) Plan and a Health Assessment and Safety Plan. This plan was submitted to the 

USEP A for approval and was approved on April 3, 1992 after satisfactory response to the 

USEPA's comments. These responses constitute Addendum #1. After implementation of the 

POS began, it became apparent that additional work, not described in the POS, was desirable. 

The additional work is described in Addendum #2, which was approved by USEP A, and 

implemented; the results are included in this report. The POS and Addendums #1 and #2 are 

incorporated into this report by reference. 

Table 3 presents a chronology of events which occurred after the approval of the POS 

and Addendum #1 by USEP A. As is . apparent, modifications to the plan were necessary as 

information from site work was developed. 

The initial phase of the field work was completed in April and May, 1992. The work 

consisted of making soil borings, collecting soil samples, conducting physical and chemical 

analyses of the soil samples, converting several soil borings to ground water monitoring wells, 

developing the wells and surveying locations and elevations of both the soil borings and ground 

water monitoring wells. After the wells stabilized, they were subjected to level measurements 

and slug tests. Subsequent work at the site included quarterly sampling and analyses of ground 

water samples, and analyses of storm water samples. 

After the initial water level measurements indicated anomalous ground water levels, a 

letter was sent to USEPA (September 1992) describing the situation and presenting proposed 

actions to resolve/explain the situation. Non field activities described in the letter were 

implemented. In March, 1993 the USEPA responded to the letter and approved the proposed 

reverse slug testing which was accomplished in June, 1993. 

In April, 1993, a meeting was held with USEPA to discuss the use of Cone Penetrometer 

Testing (CPT) at the site in order to provide more information on the lithology of unconsolidated 

materials above bedrock, depth to bedrock and any man made or natural features which may be 

affecting ground water levels and flow at the site. A technical procedure was developed, 
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Sept. 91 

Oct. 91 

Feb. 92 

Mar. 92 

Apr. 92 

Apr. 92 

May 92 

Aug. 92 

Sept. 92 

Nov. 92 

Feb. 93 

Mar. 93 

Apr. 93 

May 93 

June 93 

Aug. 93 

TABLE3 

CHRONOLOGY OF EVENTS OCCURRING 
DURING IMPLEMENTATION OF THE 

PLAN OF STUDY 

EVENT/ ACTIVITY 

Administrative Order of Consent signed by both parties. 

Plan of Study submitted to USEPA. 

Comments on the Plan of Study received from USEPA. 

Addendum #1 submitted to USEPA and oral approval of the POS was received. 

Approval by USEPA of the POS and Addendum #1. 

Mobilization of equipment for making soil borings and installing ground water monitoring wells 
begun. 

Soil borings and ground water monitoring well installations completed; soil samples submitted to 
laboratory for chemical and physical testing; slug tests completed and first quarter ground water 
samples collected. 

Second quarter ground water samples collected and storm water sampling completed. 

Letter submitted to USEPA regarding apparent anomalous conditions in ground water levels. 

Third quarter ground water samples collected. 

Fourth quarter ground water samples collected. 

Response to Sept. 92 letter received from USEPA including permission to proceed with reverse 
slug testing. 

Meeting held with USEPA regarding cone penetrometer testing at the site. Technical procedures 
for cone penetrometer testing were submitted as Addendum #2 and verbally approved by USEPA. 
Also, a more sensitive analytical method for measuring concentration of Di(2-Ethylhexyl)phthalate 
was incorporated into the POS. 

Fifth Quarter ground water samples collected. 

Reverse slug testing and cone penetrometer testing completed. 

Report on the results of slug testing and cone penetrometer testing submitted to USEPA and sixth 
quarter ground water samples collected. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

submitted to and approved by USEPA in April, 1993, and implemented along with the reverse 

slug testing as a second phase of field work in June, 1993. 

In August, 1993, a report, incorporated into this report by reference, on the results of 

the CPT and reverse slug testing was submitted to USEPA ("Results of Cone Penetrometer Tests 

and Reverse Slug Tests, Steelcote Facility, St. Louis, Missouri"). Verbal approval of the report 

from EPA was also received in August 1993. 

2. 2 Schedule 

The original schedule under the AOC required the report be completed and submitted to 

the USEPA within 15 months of approval of the POS. Hence, the original due date for the 

report was July 3, 1993. However, because of the implementation of additional site 

investigation work, the AOC was amended to reschedule the due date for September 30, 1993. 
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3.0 RESULTS 

3 .1 Field Activities 

All field activities are documented with field notes which are presented in Appendix 1. 

This includes copies of field notes for the initial and second phase of field work. Other data 

resulting from field activities are discussed in the following sections and are presented in 

subsequent Appendices. Sample locations for all field work are shown in Figure 4. 

3.2 Soil Boring/Soil Sample Analyses 

Seven borings were made, and have been designated as SW/l(A), SW/l(B), SW/l(C), 

SW/l(D), SW/l(E), SW/l(F), and SW/l(G), respectively. The location of the soil samples are 

shown in Figure 4. Soil borings were advanced with a soil auger drill in accordance with 

Technical Procedure #1 (Soil Boring/Rock Coring and Sampling). Soil samples were also 

collected in accordance with Technical Procedure #1 via continuous soil sampler for samples to 

be submitted to chemical analyses and thin wall sampler for those soil samples to be subjected 

to physical testing. Selected soil samples were submitted to the laboratory for chemical analyses 

and physical testing. 

Soil Boring Logs and soil sample physical test data are presented in Appendices 2 and 

3, respectively. As is indicated, soils other than fill at the site consisted of silts and clays with 

some sand lenses. Laboratory-derived permeabilities ranged from 10-5 to 10-9 cm/sec. These 

observations are consistent with the visual observations of the soil cores. Because of the 

lithologic complexity of the site, the soil borings alone were not adequate to determine cross 

correlations until the soil log and physical testing information was augmented with CPT data. 

After acquisition of CPT data, these data were used in combination with slug testing, reverse 

slug testing and CPT analyses to help characterize soil, bedrock and ground water conditions. 

Chemical analyses of soil samples are presented in Appendix 4 and Table 4, in summary 

fashion. This information, in combination with ground water quality and flow information, was 

used to determine background concentrations of COCs and to help determine potential sources 

of contamination. As previously noted, the list of parameters constituting the COCs was reduced 

as a result of not detecting a majority of the parameters. 
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SAMPLE DESIGNATION 
VERTICAL INTERVAL 
(FROM SURFACE IN FEET) 
COC'S DETECTED 

Methylene Chloride (UG/KG) 

Xylene (UG/KG) 

Toluene (UG/KG) 

Methyl Ethyl Ketone (UG/KG) 

Benzene (UG/KG) 

Naphthalene (UG/KG) 

Dibutyl Phthalate (UG/KG) 

Di(2-Ethylhexyl) Phthalate 
(UG/KG) 

Formaldehyde (UG/KG) 

Barium (MG/KG) 

Chromium (MG/KG) 

Cadmium (MG/KG) 

Lead (MG/KG) 

Nickel (MG/KG) 

Barium/TCLP (UG/L) 

Chromium/TCLP (UG/L) 

Cadmium/TCLP (UG/L) 

Lead/TCLP (UG/L) 

Nickel/TCLP (UG/L) 

-- = Not detected 

TABLE4 

SOIL SAMPLE ANALYSES 

BACKGROUND A BACKGROUND AA SW 1 (A) D 

SURFACE SURFACE 6.1-
6.9 

-- 7 --

-- -- --

-- -- --

-- -- --

-- -- --

-- 93 --

-- -- --

-- -- --

9021 6026 72000 

172 163 243 

17.0 15.5 23.0 

2.3 2.5 0.74 

443 323 675 

33.5 34.9 30.4 

1150 1230 1280 

8.8 9.4 4.4 

4.7 7.2 4.5 

17.3 24.0 184 

-- 9.9 66 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SAMPLE DESIGNATION 
VERTICAL INTERVAL 
(FROM SURFACE IN FEET) 
COC'S DETECTED 

Methylene Chloride (UG/KG) 

Xylene (UG/KG) 

Toluene (UG/KG) 

Methyl Ethyl Ketone (UG/KG) 

Benzene (UG/KG) 

Naphthalene (UG/KG) 

Dibutyl Phthalate (UG/KG) 

Di(2-Ethylhexyl) Phthalate 
(UG/KG) 

Formaldehyde (UG/KG) 

Barium (MG/KG) 

Chromium (MG/KG) 

Cadmium (MG/KG) 

Lead (MG/KG) 

Nickel (MG/KG) 

Barium/TCLP (UG/L) 

Chromium/TCLP (UG/L) 

Cadmium/TCLP (UG/L) 

Lead/TCLP (UG/L) 

Nickel/TCLP (UG/L) 

I -- = Not detected 

I 
I 
I 
I 

TABLE4 

SOIL SAMPLE ANALYSES 
(Continued) 

SW 1 (A) C SW 1 (B) D 

19.0- 11.0-
61.0 12.0 

-- 260 

-- --

-- --

-- --

-- --

-- --

-- --

180 --

97000 39000 

107 186 

19.5 19.2 

-- 0.62 

15.5 19.8 

19.7 22.0 

1620 1170 

-- --

6.2 5.2 

5.2 17.1 

37.6 34.7 

SW 1 (B) C 

14.0-
19.0 

5 

--

--

--

--

--

--

--

23000 

110 

15.3 

--

18.4 

16.9 

1230 

--

3.0 

1.2 

32.9 
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SAMPLE DESIGNATION 
VERTICAL INTERVAL 
(FROM SURFACE IN FEET) 
coc·s DETECTED 

Methylene Chloride (UG/KG) 

Xylene (UG/KG) 

Toluene (UG/KG) 

Methyl Ethyl Ketone (UG/KG) 

Benzene (UG/KG) 

Naphthalene (UG/KG) 

Dibutyl Phthalate (UG/KG) 

Di(2-Ethylhexyl) Phthalate 
(UG/KG) 

Formaldehyde (UG/KG) 

Barium (MG/KG) 

Chromium (MG/KG) 

Cadmium (MG/KG) 

Lead (MG/KG) 

Nickel (MG/KG) 

Barium/TCLP (UG/L) 

Chromium/TCLP (UG/L) 

Cadmium/TCLP (UG/L) 

Lead/TCLP (UG/L) 

Nickel/TCLP (UG/L) 

I -- = Not detected. 

I 
I 
I 
I 

TABLE4 

SOIL SAMPLE ANALYSES 
(Continued) 

SW 1 (B) D SW 1 (B) C 

19.0- 24.0-
21.3 59.0 

3 --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

11,000 100,000 

123 131 

23.4 23.4 

0.57 --

20.6 17.2 

27.7 25.0 

8450 1530 

-- 2.2 

5.5 --

4.7 17.2 

16.5 88.3 

SW 1 (C) D 

8.5-
9.0 

--

45,000 

12,000 

--

--
8,300 

--

--

31,000 

118 

19.1 

1.8 

539 

30.0 

1060 

7.1 

3.9 

1420 

53.8 
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SAMPLE DESIGNATION 
VERTICAL INTERVAL 
(FROM SURFACE IN FEET) 
coc·s DETECTED 

Methylene Chloride (UG/KG) 

Xylene (UG/KG) 

Toluene (UG/KG) 

Methyl Ethyl Ketone (UG/KG) 

Benzene (UG/KG) 

Naphthalene (UG/KG) 

Dibutyl Phthalate (UG/KG) 

Di(2-Ethylhexyl) Phthalate 
(UG/KG) 

Formaldehyde (UG/KG) 

Barium (MG/KG) 

Chromium (MG/KG) 

Cadmium (MG/KG) 

Lead (MG/KG) 

Nickel (MG/KG) 

Barium/TCLP (UG/L) 

Chromium/TCLP (UG/L) 

Cadmium/TCLP (UG/L) 

Lead/TCLP (UG/L) 

Nickel/TCLP (UG/L) 

-- = Not detected. 

TABLE4 

SOIL SAMPLE ANALYSES 
(Continued) 

SW 1 (C) C SW 1 (C) C 

9.0- 19.0-
14.0 24.0 

5 2 

-- --

-- --

11 --

-- --

-- --

-- --

-- --

104,000 17,000 

165 173 

27.1 33.5 

0.7 1.1 

47.1 27.4 

25.2 46.8 

1660 2280 

-- 2.3 

3.4 --

12.2 13.9 

38.5 61.0 

SW 1 (C) C 

24.0-
64.5 

--

--

--

--

--

--

--

270 

39,000 

118 

18.7 

0.63 

15.3 

23.7 

1400 

--

--

8.9 

8.2 
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SAMPLE DESIGNATION 
VERTICAL INTERVAL 
(FROM SURFACE IN FEET) 
COC'S DETECTED 

Methylene Chloride (UG/KG) 

Xylene (UG/KG) 

Toluene (UG/KG) 

Methyl Ethyl Ketone (UG/KG) 

Benzene (UG/KG) 

Naphthalene (UG/KG) 

Dibutyl Phthalate (UG/KG) 

Di(2-Ethylhexyl) Phthalate 
(UG/KG) 

Formaldehyde (UG/KG) 

Barium (MG/KG) 

Chromium (MG/KG) 

Cadmium (MG/KG) 

Lead (MG/KG) 

Nickel (MG/KG) 

Barium/TCLP (UG/L) 

Chromium/TCLP (UG/L) 

Cadmium/TCLP (UG/L) 

Lead/TCLP (UG/L) 

Nickel/TCLP (UG/L) 

I -- = Not detected. 

I 
I 
I 
I 

TABLE4 

SOIL SAMPLE ANALYSES 
(Continued) 

SW 1 (D) D SW 1 (D) D 

6.5- 11.5-
9.0 12.5 

-- --

130 430,000 

-- --

-- --

3 --

-- 22,000 

-- --

-- --

103,000 25,000 

192 174 

21.7 20.3 

-- --

38.3 16.7 

26.5 20.7 

1730 1330 

-- --

-- --

9.4 5.3 

85.9 29.1 

SW 1 (D) D 

14.0-
15.9 

4 

77 

--

14 

--

--

--

--

27,000 

138 

19.1 

--

15.0 

20.3 

1820 

-- . 

--

6.8 

44.7 
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SAMPLE DESIGNATION 
VERTICAL INTERVAL 
(FROM SURFACE IN FEET) 
COC'S DETECTED 

Methylene Chloride (UG/KG) 

Xylene (UG/KG) 

Toluene (UG/KG) 

Methyl Ethyl Ketone (UG/KG) 

Benzene (UG/KG) 

Naphthalene (UG/KG) 

Dibutyl Phthalate (UG/KG) 

Di(2-Ethylhexyl) Phthalate 
(UG/KG) 

Formaldehyde (UG/KG) 

Barium (MG/KG) 

Chromium (MG/KG) 

Cadmium (MG/KG) 

Lead (MG/KG) 

Nickel (MG/KG) 

Barium/TCLP (UG/L) 

Chromium/TCLP (UG/L) 

Cadmium/TCLP (UG/L) 

Lead/TCLP (UG/L) 

Nickel/TCLP (UG/L) 

I -- = Not detected. 

I 
I 
I 
I 

TABLE4 

SOIL SAMPLE ANALYSES 
(Continued) 

SW 1 (D) C SW 1 (E) D 

19.0- 0.6-
58.0 2.6 

-- --

4 190,000 

-- 1,000 

180 --

-- --

-- 3500 

-- 120 

-- 570 

63,000 44,000 

118 168 

17.7 16.0 

0.73 1.3 

12.3 90.9 

26.5 21.6 

1280 1510 

2.2 3.2 

-- --

10.8 49.3 

81.6 56.9 

SW 1 (E) C 

2.6-
7.6 

--

27,000 

650 

--
--

390 

--

160 

54,000 

101 

23.2 

0.55 

21.8 

23.6 

1580 

--

--

21.3 

55.2 
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SAMPLE DESIGNATION 
VERTICAL INTERVAL 
(FROM SURFACE IN FEET) 
COC'S DETECTED 

Methylene Chloride (UG/KG) 

Xylene (UG/KG) 

Toluene (UG/KG) 

Methyl Ethyl Ketone (UG/KG) 

Benzene (UG/KG) 

Naphthalene (UG/KG) 

Dibutyl Phthalate (UG/KG) 

Di(2-Ethylhexyl) Phthalate 
(UG/KG) 

Formaldehyde (UG/KG) 

Barium (MG/KG) 

Chromium (MG/KG) 

Cadmium (MG/KG) 

Lead (MG/KG) 

Nickel (MG/KG) 

Barium/TCLP (UG/L) 

Chromium/TCLP (UG/L) 

Cadmium/TCLP (UG/L) 

Lead/TCLP (UG/L) 

Nickel/TCLP (UG/L) 

I -- = Not detected. 

I 
I 
I 
I 

TABLE 4 

SOIL SAMPLE ANALYSES 
(Continued) 

SW 1 (F) C SW 1 (G) D 

2.5- 5.0-
10.5 8.0 

6 300 

-- --

-- --

-- --

-- --

-- --

-- --

-- --

17,000 14,000 

209 106 

17.5 12.8 

0.6 0.99 

175 105 

22.9 17.2 

1800 863 

2.0 4.8 

-- 3.6 

63.6 19.2 

73.6 37.7 

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
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3.3 Well Installation/Ground Water Monitoring 

3.3.1 Well Installation and Sampling 

The four soil borings (SW/l(A), SW/l(B), SW/l(C), and SW/l(D) (See Figure 4) were 

converted to ground water monitoring wells in accordance with Technical Procedure #2 

(Monitoring Well Design and Installation) and are designated as SWGW/l(A), SWGW/l(B), 

SWGW/l(C), and SWGW/l(D), respectively. The "as built" construction logs for each well 

are presented in Appendix 5. 

The wells consist of 2-inch inside diameter PVC placed during the retraction of 6.25-inch 

inside diameter hollow stem augers used to make the soil borings. The entire saturated section 

above bedrock was screened and the annulus adjacent to the screens was backfilled with sand. 

The remainder of the annulus was sealed with bentonite and grout from the top of the screened 

sections to the surface. 

After development of the wells in accordance with Technical Procedure #3 (Monitoring 

Well Development), physical testing of ground water monitoring wells was performed to 

determine in situ permeability (Appendix 6). Summaries of ground water level and slug and 

reverse slug testing results are presented in Tables 5 and 6, respectively. This information was 

used to help characterize ground water movement, the hydraulic characteristics of the soils and 

potential contaminant sources at the site. 

Slug tests were conducted in accordance with Technical Procedure #5 (Field Permeability 

Testing). Standard slug testing was conducted on the four wells installed at the Steelcote 

Facility. Since the placement of the screen extended into the unsaturated zone, slug withdrawal 

techniques were applied. The data developed during testing were converted into a format for 

reduction and analysis of aquifer conductivity. The data were plotted to verify that adequate 

data were collected. The values for hydraulic conductivity were determined using the Hvorslev 

( 1951) solution method and compared to solutions using data reduction techniques formulated 

by Bouwer and Rice (1976). 

Initial data for well SWGW/l(D) were questioned because of the small amount of water 

displacement achieved due to the slug size and fast recovery of the well. This well was re-tested 

on June 5, 1992 and the data have been analyzed and plotted. Hydraulic characteristics ranged 
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WELL 

SWGW/l(A) 

SWGW/l(B) 

SWGW/l(C) 

SWGW/l(D) 

1ST QTR (DATE) 

15.50 

33.95 

42.00 

14.30 

TAllLE 5 

GROUND WATER LEVELS 

2ND QTR 3RD QTR 4TH QTR 

14.80 15.45 15.20 

33.65 32.40 42.00 

43.70 40.08 44.20 

14.05 13.08 13.90 

5TH QTR 6TH QTR 

14.70 12.40 

33.30 29.7 

34.60 27.9 

12.90 13.0 
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I WELL 

SWGW/l(A) 

SWGW/l(B) 

SWGW/l(C) 

SWGW/l(D) 

SWGW/l(D) REPEAT 

TABLE6 

SLUG (REVERSE) TESTING 

I SLUG TEST I REVERSE SLUG TEST I 
3.5 X 10-5 cm/sec 3.9 X 10-5 cm/sec 

3.1 X 10-5 cm/sec 3 .2 X 10-5 cm/sec 

4.8 X 10-5 cm/sec 2.1 X 10-5 cm/sec 

1. 5 X 104 cm/ sec 2.9 X 10-5 cm/sec 

1.9 X 10-5 
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from 4.8 x 10-5 to 1.9 x 10-5 cm/sec. The computer plots for permeability (including a plot of 

the questionable data for SWGW/l(D)) are included in Appendix 6. 

Reverse slug tests were conducted during June 1993 on each of the four wells at the site 

to see if the anomalous ground water conditions observed previously were caused by improperly 

constructed/developed wells. The tests were conducted in accordance with the protocol 

presented in Technical Procedure #9 in Addendum #2 to the POS and results of the tests indicate 

that the wells were functioning properly. 

The time-drawdown data tended to plot in a straight line, as expected, with some 

deviation observed in Well SWGW l(A). The data suggest that the combined response of the 

filter pack and formation at the outset of the "test shifted to reflect more the influence of the 

formation. The hydraulic conductivity values calculated for the wells ranged from 3.20 x 10-6 

to 2.11 x 10-5 cm/sec. 

Ground water monitoring wells were purged and initial samples were collected on May 

8, 1992, and submitted to the laboratory for chemical analyses. Subsequent sampling and 

analyses were conducted quarterly. 

Ground water quality analyses are presented in Appendix 7 and a summary of the results 

are presented in Table 7. This information was used to help determine contaminant presence, 

character, movement and potential sources at the site. As previously noted, the list of COCs 

has been reduced several times as specified in the AOC because many were not detected. 

3.4 Storm Water Sampling and Analyses 

Storm water samples were obtained in accordance with 40 CFR 122 from the locations 

indicated in Figure 5, which also presents an analysis of surface flow routing at the site. 

Chemical analyses of the surface water samples are presented in Appendix 8 and, in summary 

form, in Table 8. 

The plan for storm water sampling was based upon a visual analysis of a moderate 

rainfall event and discussions with plant personnel concerning man-made drainage features. This 

analysis, along with the locations for sampling, is presented in Figure 5. Note that this figure 
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TABLE7 

QUARTERLY GROUND WATER ANALYTICAL RESULTS1 

WELL SWGW/l(A) May 1992 Aug 1992 Nov 1992 Feb 1993 May 1993 Aug 1993 
PARAMETER 1.§.LQ!!: 2nd Qtr 3rd Qtr 4th Qtr 5th Qtr 6th Qtr 
Xylene ND ND ND 23 ND ND 
Toluene ND ND ND 11 ND ND<2> 

Phthalate 3 ND 9 5 3 ND 

Barium 398 348 401 463 410 407 
Chromium 4.0 ND ND ND 4.6 ND 
Lead 2.2 2.3 ND 6.9 1.6 ND 

Formaldehyde 800 50 54 25.3 ND (2) 

WELL SWGW/l(B) 
PARAMETER 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 5th Qtr 6th Qtr 
Xylene ND ND ND 3 ND ND 
Toluene ND ND ND ND ND ND<2> 

Phthalate 11 ND 11 6 ND 3 

Barium 470 500 512 736 680 584 
Chromium 4.6 ND ND ND 7.7 ND 
Lead ND 6.6 ND 4.6 48 15.7 

Formaldehyde 170 22 12 39.4 ND (2) 

<1> Concentrations are reported in ug/1 
<2> Removed From COC List 

ND = Not detected. 



-------------------
TABLE7 

QUARTERLY GROUND WATER ANALYTICAL RESULTS1 

(Continued) 

WELL SWGW/l(C) May 1992 Aug 19~ov 1992 Feb 1993 May 1993 Aug 1993 
PARAMETER 1st Otr 2nd Otr 3rd Otr 4th Otr 5th Otr 6th Otr 
Xylene 10 12 730 47 4 2100 
Toluene 50 ND 2000 ND 620 ND<2> 

Phthalate 4 ND 5 4 3 2 

Barium 420 468 376 488 287 223 
Chromium 5.3 ND ND ND 5.8 ND 
Lead 2.5 2.6 ND 5.8 7.4 ND 

Formaldehyde 380 31 83.3 52.7 ND (2) 

WELL SWGW/l(D) 
PARAMETER 1st Otr 2nd Otr 3rd Otr 4th Otr 5th Otr 6th Otr 
Xylene 2 2 7 1 5 14 
Toluene ND ND ND ND ND ND<2> 

Phthalate 72 ND 9 5 ND 3 

Barium 658 392 644 562 511 710 
Chromium 4.8 ND ND ND 5.3 8.8 
Lead 1.4 2.3 ND 7.7 4.6 32.7 

Formaldehyde 1100 25 41 41.8 ND (2) 

<1> Concentrations are reported in ug/1 

<2> Removed From COC List 

ND = Not detected. 
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PARAMETER 
DETECTED 

Methylene 
Chloride (UG/L) 

Toluene (UG/L) 

Benzene (UG/L) 

Butyl Benzyl 
Phthalate (UG/L) 

Formaldehyde 
(UG/L) 

Barium (UG/L) 

Chromium (UG/L) 

Cadmium (UG/L) 

Lead (UG/L) 

Nickel (UG/L) 

-- = Not detected. 

SWSF/1 

7 

1 

1 

--

138 

72.7 

5.0 

3.1 

389 

11.7 

TABLES 

STORM WATER SAMPLE ANALYSES 

STATION LOCATION 

SWSF/2 SWSF/3 SWSF/4 

-- 10 6 

-- -- --

-- -- --

-- 4 --

117 158 120 

21.7 95.7 126 

-- 11.5 9.7 

-- 7.2 3.3 

53.7 280 417 

-- -- --



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

indicates storm water flow patterns, relative velocities, rain gauge locations and the four sample 

locations. 

The background sample location on Papin Street is designated as Sample Point 1. Water 

flowing to this location is flowing onto the site. 

Sample Point 2 is located in the fenced storage yard on the south side of the facility. 

This point is topographically low and receives moderate storm water flowing east from the 

storage yard. 

Sample Point 3 is located near the southeast comer of building #1. This location receives 

relatively rapid runoff which flows along the east side of the building and warehouses. 

Sample Point 4 is located in the "alley-like" area north of the warehouse and is the center 

of three storm drains located in the alley. It receives moderate storm water flow from much of 

the non-building area at the facility. 

Storm water sample analyses did not indicate that water runoff over the site resulted in 

water quality degradation for COCs. In fact, it appears that lead content in storm water may 

be higher for water entering the site than that leaving the site which suggests an off site source. 

Sample analyses of water from Sample Points 2, 3 and 4 leaving the site appears to be within 

the range of that entering the site (Sample Point 1) for the other COCs. 

3.5 Cone Penetrometer Testing 

Cone penetrometer testing (see Appendix 8) was conducted June, 1993, at the 14 

locations shown in Figure 4. Two of the proposed locations on the north and south perimeter 

of Building #1 were not tested due to inaccessibility. CPT work was conducted using a truck­

mounted rig for pushing the rods and instrumented probe into the subsurface, which was 

connected to the portable field computer for data collection. The testing was done in accordance 

with Technical Procedure #10 presented in Addendum #2 to the POS. 

Parameters recorded during each test included depth, tip resistance, sleeve resistance or 

local friction, pore pressure, probe inclination, and temperature during the pushing of the probe. 

Once the probe had reached refusal, pore pressure dilation was recorded until the pore pressure 

had equilibrated; at that point, testing ended at that location. It should be noted that pore 
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pressure equilibration was slow and did not allow for readings at discrete intervals because it 

would have required slowing the advance rate of the rods below minimum specifications. 

The data generated during the cone penetrometer testing were reduced to tip resistance, 

local friction, pore pressure and interpreted CPT profile. (See Appendix 9). Such data, in 

tabular and graphical form, aided in the interpretation of site hydrology and geology. They also 

permitted determination of apparent top of bedrock via probe refusal. 
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4.0 CONCLUSION 

4.1 Site Characterization 

Soil boring logs and CPT data indicate silty clay and clay to be present to depths of 30-

35 feet. Below 35 feet there is variation, however the overall trend is for the soil to be more 

silty and locally trace to slightly sandy. At about 40 feet and extending to about 45 feet, the soil 

is predominantly sandy silt and silty sand in the northern portions of the site. The southern 

portion of the site at this depth interval appears to be more clayey silt to silty clay with trace 

sand. Note that this interval appears to be the primary water-transmitting strata at the site. 

Below 45 feet, the data indicates variation from sandy silt to silty clay and clayey silt. 

The apparent depth to bedrock, based upon drill refusal and resistance to further 

penetration by the CPT probe, varies from approximately 60 to 65 feet below the ground 

surface. A contour map of the depth to bedrock at the site is presented in Figure 6. 

Generalized geologic cross sections are shown in Figures 7 and 8. CPT probes and boring logs 

indicate that there is some weathering on top of bedrock. However, there is no evidence of 

bedrock structural influence on ground water flow direction. The relatively even contours of 

top of bedrock and the absence of significant weather zones indicates that structural features such 

as sink holes, fracture zones, depressions, etc. are not present or sufficiently developed to 

influence ground water flow rate and direction. 

The soil behavior types identified with the CPT work are consistent with the information 

generated during the Spring 1992 drilling and sampling program. The CPT work also indicates 

the presence of isolated and possibly perched water. Soil logs and CPT data indicate the 

presence of silts and clays with occasional stringers of sandy silts. Horizontal correlation of 

these stringers is difficult but there appears to be a zone of preferential flow at a depth of 40 to 

45 feet from the surface. 

The pore pressure data provide an interpretation of the water level for the ground water 

across the site. The data did not indicate water to be restricted to a particular soil type and there 

was a high degree of variability ·in the ground water elevations which is consistent with 

conditions previously observed. Water levels expressed as depth below ground surface varied 

between approximately 24 to 47 feet. A ground water contour map is presented in Figure 9. 
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The data indicate water levels consistent with those measured previously and currently in the 

existing monitoring wells and a contoured plot of the ground water elevations (Figure 9) 

indicates the apparent ground water flow pattern at the site. 

The plot indicates ground water highs at the northwest and southeast ends of the site and 

ground water lows at the northeast and southwest areas of the site. The apparent direction of 

ground water flow is complex with indications that a ground water divide is present trending 

northwest-southeast. It suggests that water in the northeast portion of the site flows southerly 

or easterly and eventually toward the northeast off the site and that ground water in the southeast 

portion of the site flows north. Ground water in the northwest portion of the site appears to 

flow south and east and ultimately flows to the west off the site. In the far northwest comer, 

flow appears to include a northerly component. Ground water in the southwest portion of the 

site appears to flow north to northwest and ultimately flows to the west off the site. These 

conditions may also be, in part, the result of surface and subsurface structures. Nevertheless, 

the general pattern of ground water flow appears to be consistent with the apparent ground water 

flow direction determined by the monitoring wells. 

The pore pressure data from CPT locations 6 and 14, which are within 20 feet of each 

other, indicate water levels of approximately 24 feet and 36 feet from the ground surface. Note 

also that the water levels determined in CPT locations 11 and 14 are also consistent with each 

other. This difference in water level in such a short distance suggests that at least two different 

water bearing zones are present, with the different level possibly representing either an isolated 

or perched ground water condition. 

Normally, ground water velocities are calculated using Darcy's relationships in order to 

determine flow rates and, thus, the behavior of contaminant plumes. In this case, Darcy's 

relationship would be misleading and, because of the large gradients, significantly over estimate 

the rate of flow. Darcy's relationship assumes homogeneous materials through which water may 

flow with equal resistance in all directions. This is not the case at the site. 
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4.2 Waste Characterization 

4.2.1 Contaminants of Concern 

The remaining contaminants of concern (those which have not been eliminated due to non 

detection) are: 

Xylene 
Di (2-ethylhexyl) Phthalate 
Barium 
Chromium 
Lead 

Isoconcentration maps for ground water sample analyses were difficult to develop because 

of the limited number of data points. Only those quarters and parameters for which there were 

four data sets were plotted (note that non-detect was not included as a data point). Hence, only 

the fourth quarter for xylene; second and fourth quarters for lead; and third and fourth quarters 

for phthalate were plotted. No plots were made for toluene, barium or chromium. 

It should also be noted that the contours do not consider ground water movement. Given 

the complex ground water system, the contour configurations have limited value relative to and 

probably south and east determining the location(s) of potential source(s). 

Though xylene was detected in the upgradient well, significantly higher concentrations 

were detected in Well SWGW l(C); that is, concentrations up to two orders of magnitude 

greater than in the upgradient well but an order of magnitude less than the MCL. 

Concentrations detected in the other wells were of lower concentration than detected in the 

upgradient well. An isoconcentration map (See Figure 10) for xylene in ground water was 

produced. The map indicates the highest concentrations are in the vicinity and probably south 

and east of monitoring well SWGW/l(C). 

Phthalates were detected in soil samples and sporadically at low levels at all of the wells 

including the upgradient well. Third and fourth quarter contours (Figure 11 and 12) show a 

concentration pattern similar to that for xylene. A more sensitive analytical method was used 

for the fifth and sixth quarter analyses; however, phthalate concentrations were generally less 
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than those detected in previous quarters. For this reason, and the fact that phthalates are 

ubiquitous, phthalates should be eliminated as a COC. 

Barium and chromium are ubiquitous throughout the site. Both parameters in both soil 

and ground water samples were present at the same relative concentrations as was detected in 

background and upgradient samples. Also, concentrations detected were below MCLs. For 

these reasons, barium and chromium should be removed as COCs. 

Lead is present in soil samples at concentrations similar to or less than those detected in 

background samples. Lead also is present in down gradient ground water samples, at 

concentrations relatively equal to or lower than that detected in the upgradient well, with three 

exceptions. The exceptions are analyses of samples obtained from well SWGW l(B) (48 ug/l-

5th quarter and 15.7 ug/l-6th quarter) and SWGW l(D) (32.7 ug/l-6th quarter). Given the 

previous low readings, it is likely that these are incorrect results; however, storm water sample 

analyses indicate that there may be an off-site source which is contributing to levels above 

background. This observation is supported by isoconcentration maps for second and fourth 

quarter analyses (See Figures 13 and 14) which indicate increasing concentrations of lead east 

of the facility. 

4. 2. 2 Potential Source 

The only substantiated source of contaminants identified is a UST which was removed 

in 1990 from an area near CPT test locations 7 and 11 indicated on Figure 2 as Building 4A. 

The UST was removed and decommissioned. However, no contaminated soil was removed and 

the excavation was backfilled. Prior to backfilling, soil samples were collected and analyzed. 

The resulting analyses, which are presented in Appendix 10, -indicated the presence of toluene 

(12mg/kg), ethylbenzene (108 mg/kg) and xylenes (405 mg/kg), total petroleum hydrocarbons 

(750 mg/kg) and unknown alkyl benzenes (228 mg/kg). Methylene .chloride, which was also 

detected, was present in the method blank. 

The results of soil analyses presented in Appendix 10 are consistent with the detection 

of xylene and toluene above background levels in Well SWGW l(C). In addition, ground water 

flow direction also indicates that the occurrence of these contaminants in this well is 
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consistent with the location of the UST. It should be noted that the preferential flow strata 

described in Section 4.1 lies directly below the UST site and is intersected by the well. 

The only other COC is lead which does not appear to have an on-site source. 

49 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5.0 RECOMMENDATIONS 

The following recommendations focus on additional monitoring to determine if any 

remediation is necessary at the facility. Recommendations include modification of the COC list, 

continued ground water monitoring and future action, if necessary. 
0 Quarterly ground water analyses should be continued for an additional two 

quarters. The results of analyses, as discussed in the following paragraphs, 

should dictate future actions at the facility. 

0 

0 

0 

0 

Analyses of ground water samples collected quarterly should continue for xylene 

and lead. Barium, chromium and phthalates should be excluded from the list 

because soil and ground water analyses indicate that they are present at 

background levels. Xylene or lead should be removed from the list if either is 

not detected in any of the wells for any quarter as per the AOC. 

If after two quarters, xylene is still detected but is detected at levels less than the 

MCLs, it should be removed from the list of COCs. If after two quarters, lead 

is still detected but is detected at levels less than the MCLs or, the distribution 

of lead indicates that it is background or originating from an off site source, it 

should also be removed from the list of COCs. 

If both lead and xylene meet the criteria listed in the preceding paragraph for 

removal, the ground water monitoring wells should be properly abandoned and 

no further action should take place at the facility. 

If either lead and/or xylene remain on the COC list after two quarters, the work 

plan should be amended to facilitate additional work at the site. The additional 

work may include additional investigation, remediation or any combination of 

these activities. 
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6.0 LIMITATIONS 

The analyses, conclusions, and recommendations contained in this report are based on 

information provided through the client, the observed site conditions, personnel interviews, 

sampling and analysis, and other conditions described herein and further assume that the 

conditions observed are representative of the surface and subsurface conditions observed 

throughout the site. If conditions different from those described in the report are encountered, 

we should be advised at once so that we can review these conditions and reconsider our 

conclusions and recommendations where necessary. 

If there is a substantial lapse in time between the submittal of this report and the start of 

work at the site, or if conditions or site layout have changed due to natural causes or operations 

at or adjacent to the site, we recommend this report be reviewed to determine the applicability 

of conclusions and recommendations considering the changed conditions and time lapse. 

This report was prepared for the exclusive use of the client and his representatives for 

evaluating the site as it relates to the environmental aspects herein. 
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-111 SHANNON & WILSON. INC. = Oeotechnlcal Conaullanta FIELD LOG OF BORING JOB No_z-1,1-6S 

LOGGED BY L-4i., rCl!,U- fl, JbJ 

DRILL CONTRACTOR ..a/J~&1_'--_ ... _•..:..:AJ:..~:.&J[;...,"L>:c..;N:....;;... ________ _ 

DRILLER"""- C '"-"'-b-rvPE DRILL S:Cff\. ~ ZS: 
''/. " SIZE & TYPE OF CASINo& '4 -J;.O .JSt\ 

SAMPLE DATA 

TYPE 

DRIVING LENGTH 
RESISTANCE 
BLOWS/8 IN. NO. SAY 

DRILL CONTACTS/ 
ACTION GROUNDWATER 

PIO 4 1 
s'- .,. J()/JI! 1.lJ 

L/.d 
I ,., 

2 'PIO ur 1.0 

f.6 M ~ 

~ ,Z) 

.3 
PIO~ I 

/1/,b 

I/ •• 
'-J p,o Lf.o 

J~.'b 

I • s.3 s ( I!) '-- \ .t> 

~ .. ,-.,) A 

'Z'l.u (, f \ 0 (_ \ .o 

z1.o ,JA 

.6 7 f 1D~ l,"O 

?f",o .J:,4 

DEPTH 
FIELD LOO OF BORING 

FROM TO 

(j 9.5 

.. 
JoaS1e:ac,re 

BORING No.'Sw/, (t,) ELEV. ______ _ 

LOCATION _______________ _ 

DA TE .l.f /H J 12- WEA THEA ....;..7.;;_'J.._· ..... r.~"--"'1--'IL.>o~"-'I 

FIELD CLASSIFICATION 

HAMMER WT. ____ STROKE ___ _ 

HAMMER LIFT ____ SAMPLER __ _ 

ROD DIA. _____ NO. OF TURNS __ 

WATER LEVEL TIME DATE 

FOOT AGE DRILLED 

ATTEMPTED-----
NO. SAMPLES: 

AECOYEAED ____ _ 

TIME DISTRIBUTION THIS HOLE 

ON HOLEO~O 

DRILLING"</ ()i) 

DONE DRILLING __ _ 

OFF HOLE ___ _ 

BORING NO~w/ ,(A) SHEET_,_oF3-. 
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-111 SHANNON & WILSON. INC. = Geotechnlcal Con•ultentl FIELD LOG OF BORING . 
JOB NO_ z --:Jol-o 

LOGGED BY e_ ' !<-os-<l,;> 
DRILL CONTRACTOR~url,'W'\~ (MP,._~ t),v.) 

DRILLE;r. c..D>-.,,_\c... TYPE DRILL _CP\,""'--.... l::e--.._-7 .... S...._ ____ _ 

s1zE, TYPE oF cAs1No~<,s, ... 1.._1\(..__1,.._..n..__.~-A ........ ______ _ 

sr,..g ?Y.o 

Jt..Cl 

Si-I 

DEPTH 

FROM TO 

c.;o. 1o 4 b. I 

l,o l/ 

bl 

SAMPLE DATA 
DRIVING LENGTH DRILL CONTACTS/ 

RESISTANCE 
ACTION GROUNDWATER BLOWS/ti IN. NO.SAVE 

7vr11 ;t.l{" v,o (..f,b 

).'{11 
, 

f.vtJ 2.S 

tJ A 
8 f19L/. 

f. I " /,w1 
NA p,V .Gf.O 

, 
~ \1) 

0 <..\.~ 

, 
5. "l.. (.u~ l\ 

..J~ 
-:P,D <.. I~...,. 

fcJ$'J.I Z"J 
'r•O <..\.t> 

Z3" 
FIELD LOG OF BORING 

JOB )'f~l:L.(Jb'i'I£ 

BORING NO.>WLJ (A) ELEV. ______ _ 

LOCATION ______________ _ 

DA TE 'fL1-1 I'll-

FIELD CLASSIFICATION 

REMARKS 

HAMMER WT. ____ STROKE __ _ 

HAMMER LIFT ____ SAMPLER __ _ 

ROD DIA. _____ NO. OF TURNS __ 

FOOT AQE DRILLED 

ATTEMPTED-----
NO. SAMPLES: 

RECOYERED ____ _ 

TIME DISTRIBUTION THIS HOLE 

ON HOLE ____ DONE DRILLING __ _ 

DRILLING ____ OFF HOLE ___ _ 

BORING No.Sw/' ( A) SHEET 2- OF l 
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-,., ·SHANNON & WILSON. INC. = Geotechnlcal Conaullanta FIELD LOG OF BORING 

'. .. .. . . '1:_-; Jl6re;i·- ---- .. 
Sr.et=1ecoit: - .. .. ,_ 

LOGGED BY JOB 

DRILL CONTRACTOR 73 ll ~ I ,J ~ 7:..~,.) BORING No • .S LJ Lt UI.) ELEV. 

DRILLER /. Cr"" .J;.. TYPE DRILL Cpt e:: JS LOCATION 

SIZE & TYPE OF CASING (o '/ ~ •I L () · i+.f:A DATE ~h-~ I,, -z.._ ..- WEATHER 7<;' Su..,_.,. ... J..o 
-l<J' .-:1 ' 11 Dt>~ 

SAMPLE DATA I I 
SAMPLE NO. ~~ 

DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 
RESISTANCE ACTION GROUNDWATER 

.. 
TYPE ~ TO BLOWS/II IN. NO.SAVED 

, f.11JJ lL,. 
S-1--,,-.s;....'-fl"--... ho,,,.,~,- L'.,..,.. <1I.L ,./,,,_~.-/ 

S" <flt£ ~'/."b ..L__ • ..,..,11.,.JJ ~ ~-.,Jt .d...~ ~-Lk W ~,•c-,. 

"'~- t} I O -' f .,.t> -s-r.r- ...,_ :h 7¥~ ?.3 I 
S9.o 

1 ,l_t.#1 /3 
JJ, 11,I\IJ L, l,P.O. 1'f:,1,. ,.1 1-. I. :.LI 

.rf,, • __,,,_J..l.. ,d llo J_ /1. .,,._ .G /~ L.rl I 

p,D L( .. b .I / J 

' V /../. 6 

,i?~r. ~ _, --- L•~ p /,,../.b 
>I .. /'\ • .<~1111 N/:/< - -

·-

DEPTH REMARKS 
FIELD LOG OF BORING 

FROM TO 

HAMMER WT. STROKE 

HAMMER LIFT SAMPLER 

ROD DIA. NO. OF TURNS __ 

WATER LEVEL TIME DATE 

FOOTAGE DRILLED bl 
ATTEMl'TEO 7- r.Wt,..! 

NO. SAMPLES: 
RECOVERED z.:; <],,. J v.,,, 

TIME DISTRIBUTION THIS HOLE 

ON HOLE DONE DRILLING• /f! tS 
DRILLING OFF HOLE 

BORING No.5W / I (A J SHEET 3 OF~ • 
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=111 SHANNON l WILSON, INC. 
- Geotechnlcal Conaultanta FIELD LOG OF BORING JOB NO. 2-J" f-O ~ 

- .... 

LOGGED BY ·L-. ...,-e,~CA Rc.1w JOB ~I£E:L(Q~ 
··-· ··-· 

DRILL CONTRACTOR 4°3u<t.t..H,>5IO '-l BORING No.swL, (~) ELEV. 

DRILLERT. C..r~ k. TYPE DRILL Cm ;::, 7£ LOCATION 

SIZE l TYPE OF CASING \._l/4 .. 'r.£:> ~ ~A DATE ~,:2.)(SL WEATHERC'll't.rt-~ so'~ 
SAMPLE DATA 

SAMPLE NO. 

t~ 
DRIVING LENGTH DAILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION GROUNDWATER TYPE ~ TO BLOWS/ti IN. NO.SAVED 

:i.. J' t•'V, I n II : h - ~. 4 f:.w 1 - ,/ .-v1 ...4t • n, l/ - J..,D /Iii/ 
C::ht~ 0 ~ -"~ • ,-1,_ I tl.J I.L r.~-d~ ,.., J 1,,.u;L 

~'r-u,c '-~ ,j L{,.u •' V I . . 
'/.o ufA p,o ~,.o 

I 

'-Ire if, 1,- f.c,';\ L Y. I I Jo I/./( ,LA o./,,w_ • Jll,,.J ~J.JJ u-~1-- , ~ 
.l~ _,,.A•. S.ra•·•- J .U.1.,P -,',\l... //':/1 .&V I 

(1//4 p,01.. /.'1> 
Q I 

9'.c ?oJr.~l.. c-o, 
R.,.., 3 ':l l~k ,.,,.JI s/.:.1( rt=. tr <, Ii.., r 1 A</ n,1,,,., ,ILMAI-

1.o s. / f',. ... k <~.1l, .t:.-- it-rt.! l.1 •• ,. V 

NIA 
p,o - Ill. sv-1, r ~ )o,._ " ,, _,., .,\ A 

J'/. 0 h J<Lt.c_ .n. .L.. L,. 1> - I 3' )le' 

I/, 9 l{-.,,tJ .., ,;,;Ir ../-k or.,._,, .rt~ .. ~ b/~k r~JJ.... rl, 
/~o .•• ,.1,, , ... J_,J,J I I 

1'10 ,._ /1.lJ ~- - ~1 .. lrwl ,Of n. } c.. N.o -1',ll A 
I ,.o AJA ' 

Rul\JS 
17'"1) 7A 7 ../,(' ,Al,,41-v<.,. t,..,f-. ~l h I.LJU-

j 1 .• 5.7 c/_1//,.,_, _,..,. - ,. L~, ,.,,. 11 b,i., , I .. ~ l.·I, ~ 

»IL"i 
"/'JD ,._,L> Rlu-c. ,-•- "-- "'' '/1-_, r-•1 .... .J.. 1d.b 

.1-'/. b ~11.,,J'/lff)"II 1<l.a--tV.2AI ;.,"-1..,_"' :l-1.?' ' 

f{JA) l., 
S1..:f(" b,/ .. c,-,,,,~ 4 t!J~I-- ,,.,,,,##- r-.111..... /L ""v ....... .... 

J.!/.'b ),/ ,1 • ., •• -:'1.J. r.L .t/_ ,tl fl..,, I 

t...'t.t.> I p,D<l.o ,~ PIA 
M~·I -: 0 -- _/._ • 

IT-7 ]:9.o 
(lJ$\-\ 

;ii'' 71 I> <- \ .u 

11-o .;ll.." 
DEPTH REMARKS ~l.b •"- '710 ;, 

. 
FIELD LOG OF BORING ~,~ 

FROM TO II 

.... '{. 'I 
.t..-.. ~,,,~ 

0 :'FILL.- I\~ ,;~4"' r\ . ~->L b ,~ c·, \.h ... C Wl'-1 V 

,l ,,,....,,~\ ,....,,. ~ D rn-1_.,-.urh _J ...,,\ ~~\<., 
I ! 

'{.,9 </.o M.ol (~ ,...._..,~,I- u"'('\\,._, "> -L.. t1'Y6'.V-•JI br.~"' 
JL.., C LA'j Lr>~:\,\_, ~\ 

HAMMER WT. STROKE ... 7 
u 

HAMMER LIFT SAMPLER 

1-0 
I . J -

NO. OF TURNS--,...~-7 1'1~d - ('~JL -1.J r1-;17 ),/~ 4 V<".AU d~ I,, ,. .,. .... ('/ID IJA.. 
ROD DIA. 

"/ U.' .&Q.~\... AL._ \_,,.c.ci l / (I . WATER LEVEL TIME DATE 
t;'< f,, (' l A '-I . L.n-1.\..(.;(,t., 1 

"L-,t U.-1U 

l . (J I I I ( .. .:n.".? II! '/i> #21 /qi_ 
~ h-of( IL,,._ d~l-t_J/,._-t., rc/.o,v : TIT) /lCfd4"'><-~ • ½ -~• -

1//1.,1/11-V ;t3. z..., /~!~S 
~)- ~ ~ ~~ ;iv,. . 

FOOT AGE ORll.LEO 

;i.e. 7 ;;2./. 3 ~& ~W+ .. _I){\ OJ..:,. c....,._. .... o b~ 0-. h·._, (' LA'-1 ATTEMPTED _, u v. l NO. SAMPLES: 
21.3 ~2.8. () Sh..11 \,\~u. """'' Cr-<$....... s, I\... CL.A'-! 

RECOVERED 

--31.r. 
A V I ~ I 

S1L1 -l.. ft )1-._ 
TIME DISTRIBUTION THIS HOLE 

~..{' 1'1.-~I r1,,·p- A~'"- <l~,, ...... ., ,..,._._, <\ ..... 
( \) \ ..cl_l ' ON HOLi0 :oo DONE DRILLING 

l' (. f'l.•r , ., / f-r,1_.('( , ,~I..,\_ - 1-- •KY>n ...,,!. ~ \ l'C.._S) 
DAILLINOL" •• z () OFF HOLE I • \ {) 

~ . (Y. I'.'.'' \ !,) {) .\)~ \_l,l ___ 7~-L~k_:a::,c:\s 1.-rc- <-

BORINO No.5tv/,(13) 0 I J SHEET_J_oFl 
---
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=111 SHANNON & WILSON. INC. 
- Geotechnlcal Consultants FIELD LOG OF BORING JOB NO_ z-3 0 f - lJ 5 

LOGGED BY k:{;; 41rez,u, 6.f<,v 

DRILL CONTRACTOR -',:J"""'-'v=-/(,'-""'l..'-l'-Al--1-£_.-r,_,'IJ=-:...)'-"'--_______ _ 

DRILLER 7. Cra,, k_ TYPE DRILL c.ftt£ 7 S: 
l 1, 

SIZE & TYPE OF CASINO 6 y" "LO . t+tA 

SAMPLE NO. ~ 
-----tlL 

TYPE 

I c; -ru 

DEPTH 

IIJ 
0 

J'{.t) 

5 ,C 

)9_a 

SAMPLE DATA 

DRIVING LENGTH 
RESISTANCE 
BLOWS/8 IN. NO. SAY 

'1,lo 

,-J ,'\ 

, 

DRILL 
ACTION 

CONTACTS/ 
GROUNDWATER 

~ut-J t 
IV <..l.o 

fo1N J 

f11) <-t.D 

((.,...J ~1 
'PID,,q,o 

,f., ,.._, lO 

p, 0 L. I. r> 

(<J0 
I I · 

?1 D <. I. t::, 

FIELD LOG OF BORING 
FROM TO 

3'/.1) qf. I 

~s., '/). (.p 

"i >- '-4 
4 11o.o 

~lo-c S"t.S 

'51. '5 SY-3 

t~~r. .. ~ 6~.lc 
59.t., 6o_L 

{r:_,_ {c-o. S V. 

·(:,c.s 

JOB sn~:ac.t>re::­
BORING No.$W / 1 (g) ELEV. ______ _ 

LOCATION _______________ _ 

DATE 1/~7/f 7...., 

FIELD CLASSIFICATION 

REMARKS 

HAMMER WT. ____ STROKE ___ _ 

HAMMER LIFT ____ SAMPLER __ _ 

ROD DIA. ______ NO. OF TURNS __ 

WATER LEVEL TIME DATE 

FOOT AGE DRILLED ___:{p:;_o_._,S°'-------

ATTEMPTED-----
NO. SAMPLES: 

RECOVERED ____ _ 

TIME DISTRIBUTION THIS HOLE 

ON HOLE ____ DONE DRILLING __ _ 

DRILLING ____ OFF HOLE ____ _ 

BORING No.5<.o/1 (iJ) SHEET ~F---2.... 
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=111 SHANNON & WILSON, INC. 
- Geotechnlcel Conaullenta FIELD LOG OF BORING JOB No_ -Z-Jol-dS 

l~~GED BY• L ~ g_~ ,;:;;- . 
. . .. . . . ... ·- .... ···----·- -· .. - ...... -

JOB ~?~CL.co,~ 

g__,Ji< ... '-1:1'.J~ Tot..) BORING NO. s-wL, lru ·,,. 

DRILL CONTRACTOR ELEV. 

DRILLER T. Cc,.Y\k TYPE DRILL rM..~ 25. LOCATION 

\½ " DA TE '-( j-i •. ] {trz ... WEATHER 7t b Cl.o\>9:f SIZE & TYPE OF CASING 6 ~o t\-sA 
«· 

SAMPLE DATA 

SAMPLE NO. ~~ 
DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION GROUNDWATER TYPE ~ TO BLOWS/II IN. NO.SAVED 

~,'J.lj-
11· 1- /L - ,II /j r.,,,...., /.,. wJ..'',, ... I / 

A <ID S''l.h~., 
CM~ S1.D L-6 5...,C,-/._ L ~ L~ .L,._ ClAY ,_ '-1>.:t- . 
s'-- ~- 61>.S 

p, OL/..i) U. -~~ dNr i~-- '_/ -Ad£U~~-~ 
/-.J t. µ/~ , (/ I f 

. 
AilfTE;"K.. f(~uS-AL e l,O.S" 

DEPTH REMARKS FIELD LOG OF BORING 
FROM TO 

HAMMER WT. STROKE 

HAMMER LIFT SAMPLER 

ROD DIA. NO. OF TURNS __ 

WATER LEVEL TIME DATE 

FOOT AGE DRILLED bo.s: 
ATTEMP'TED 'M\. 

NO. SAMPLES: 1 sw'1 AECOVERED 
! 

TIME DISTRIBUTION THIS HOLE 

ON HOLE DONE DRILLING lflJv 
DRILLING OFF HOLE 

BORING N05w/ I ( i3) SHEET 3 oF2-
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=111 SHANNON & ~ILS0N, INC. - Oeotechnlcal onaultanta FIELD LOG OF BORING 
JOB No.z_ Jo/-O) 

LOGGED BY 
·L. Qok.t...) .. JOB )fCt=I_CCY(C 

DRILL CONTRA~OR 1,svrl-;·h BORING No.S°lv/1{<,) ELEV • 

DRILLER -r_ C f:'-"'\.k. TYPE DRILL (_(V\ e: 'l;S' LOCATION 

¼ ., 
r\'SA d_i. ti 'j z_ WEA THEROvc..rC4A7 I- s._s-• SIZE & TYPE OF CASINO C ~ -rD DATE 

_r,,.,......_ rli.,w,e,.r-r 
SAMPLE DATA I 

SAMPLE NO. 

t~ 
DRIVINO LENOTH DRILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE ACTION GROUNDWATER TYPE ~ TO BLOWS/ti IN. NO.SAVEC 

f<.vw I ~tf ... r-- o? k:..,# ~J.-..., - II _J .-'6,j J.- I I 

Cr1'7G' 0 $.b - I. J,' _.{" ciL, L-,.,.f. n,.dL...~/ / ["' -

s-' r"f3f ¥,l> NIA 
p1D ~/, 0 a. s- -C < ,t:~-~ rt'id .1. _...,l"I ,_J,;., , 1- ~- l 

I, / , 

:l. .¥ RuN ~'2-
,t:"J./ / - ~,,....u.... • • t: Jr,l,J,t 1,11 .. ,./,,__,_ ~·J, 

1 £/. 0 c..~ , - ,I ~~ I /' 
, 

t,\J.,.r_.., . 
• #,;:, ,,,._ ~ <, J, rd u J'.f-?,I 1 

9 .{) _./IA f IO .... /,t!'/,, P.10 J{P ~rr Jf,;,,,~. S:-. ~ 1-o'- S'/1"'1#1£ 
; ... ·.,,.. ,_,,.-,, r S,,t:,_ .,,,,._ -A1J- r,/1-., ~ ,.,J rl.rf 

q. () ). I {?uN J p,;;1 '-- -1'?... -~~ I# I I 

NIA 
p,o 3~,,,..-i. 

,.s-12.z.. s,,~,_ --~1- .. -,. ----.. .,_,,, ~--.-
1,;! {J ,..ill .... r.-/J-.. d°"4 l... ;j4.., k'1.t 1"1 I'.> ~ 3 

/. ,.,_,~ -ttl. o /v. rJ.t,,r ./4 J,f __ ,.__ "· I.I. J,, .. :n .. 
H.1> ("/1-- PIO ~--' / 

./ /'-1 ~ = ,l., .$a../, ( c.) c. o_,._,tf,o A 
p/:t> g. I ~ 

Ruu~ 
-:-c-17 1\ d. ·,/ • .. II ~tf I- h S"f,°#" /7 ,..., • ,-fl._,?,...,. 

It/. l> 5, I J..r.•..Jl1 _..,1 "--~•~ r-,'h . .. , ... :{ l'Yl.J. n~,._ ,,J 

Pto ~/-o ... ,,,. ·---~ rt>IJk. 're i9/i:, ~,.--, '.r. 1,, ... ,., ... 

/'J.o 1,1/)J r, /*'-. c/c.... ~I ~c,z s.;.,-4. SJ:~ ~-1-P 17 / .. 
1"o 2-t. 7.J. jJ' bl,, • ..., 

. 
Hn 5'. 2.- ,(vAJ.5 .:2/. 2 -7<1. u fJ.,"lf-v.5-f•"lf bl~ol'e2...-. L .r,~6-.ilt 

,v/,4 f'1l)+o r.o <". ,~ c.lr. .. ..,_.._. s~~ ,.,/ r/,4 /Ir' V I I 
Z,-/.t) I / >"wl,fc.)l~"-•-W.•A 

5.1/, ~vN'1 
Ara6d,u m ;J.1.P ....,/r,1--4.#/-Jd,, ... : .,rI:IJ;, 

:Zcf 0 b,.dr •. _ ... -s-. To 29,1.) ~ _-.,;r ,.,__ ~ ~ .. .,. e,ll-1.. 

NIA f', D e;r- ro 
.. ,,. ".L, r k..~ ,. n Lr 1, ~ ,H I" ./fa,..L ..I . I 

,I z7. I I I I I • C, ~~$° 

DEPTH REMARKS 
FIELD LOO OF BORING 

FROM TO 

C) -;~s r1LL - r\~& ,;kll \oC"'&ul"' ~Jh... c: \n . .__:,I ,,...-..... ~ 
llJ l \ ' u 

br;c.-.k.,. :...ll._s , .,...I,... ~f(.L 
~ 

8, .s -11... 2. .<:.n!:1-- r.u.ji ~'h+(:" l..~wY'\ ...... ~,.~ ,;.~\.\..... C.LIN ~ STROKE 
U I 

HAMMER WT. 

C' \ ........ 5\L'( - oJo-r _l; '"'"""" °?1t> r-4'~-'~• HAMMER LIFT SAMPLER 

n ... -i_ fl/. C) 

\ l U I 

\). <;~(( ,t__ l,. ,- •• -t.., ~\~ ... 1. ~. \t--.. (" U:~'-1 ROD DIA. NO. OF TURNS __ 

.j I I . 
1•/.D .:Zt.7- '-<--.::l- - ~+,fr ---.~lA& a.f'e." .. ,.. rez...,.,. ..L. \,rr,w"' ~',. 

WATER LEVEL TIME DATE 

. V I \) () 
<;.. \~ r , A'-i .r +.--.._.,., rc._..., J. v1c.."'~ ~ \.o 

I ' J 

FOOT AOE DRILLED 

-:i...<tl 
r..,. 

lb r.-1./2.<.. ,,LJ.../l.,yl <;JI-. ;:?.t,--z._ :~"'r_s.-11'- v fhff' j,l.u..s,_ <:11.oll.,,-. ATTEM~TED 

5«-i $ 'ruzlo.! I I t I NO. SAMPLES: 

r l...A'-f • ,.__ -c..-<-C. 
RECOVERED 

, 
TIME DISTRIBUTION THIS HOLE 

ON HOLE ('.'.V' / _[ DONE DRILLING 
:z. 'J-0 -1/3. 7.--- Sf-t- -/.. fhff ==~I- crEc..~ c:r,H ~ la....,p, f/L T.J....., DRILLING ar.o<J 

· , J l·~I- I · / · I .1(). 
OFF HOLE 

ril-1-.., <:LN ,.,/1-v,._.r,. ~d-- ~ 1c..Z..c.L, ... ~ 1.11< ,. 

BORING No.>"'-'/,( c.) SHEET ..LoF_3_ 

, 
J t' Ci I 
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=111 SHANNON & WILSON. INC. - Geotechnlcal Consultants FIELD LOG OF BORING JOB NO_ z, 50i -0 5 

LOGGED BY L . /-t>Jc ,J JOB 

DRILL CONTRACTOR (I II p_ t-11'-' 'i_T) ,J BORING No.S 1v[ 1 (c} ELEV. 

DRILLER 7,. C ('r...n-./<. TYPE DRILL C 11'7 C 2> LOCATION 

SIZE & TYPE OF CASING bv~ I• 1t2 lt5d. DATE '{/z.'j_/<jL WEATHER Q~~(l1~7 fS"-t,o•• 
.:z_ •. 1 • • • J -1 (> .--,;•I, 

SAMPLE DAT A 
v, 

SAMPLE NO. 

t~ 
DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION GROUNDWATER TYPE ~ TO 8LOWS/8 IN. NO.SAVE0 

5,3 /,1/1/ 1 "i,{I. ..... J st-;({ C.14', ,:t"--. f• 1, (t...4 'I ro 31,'1 
C/Jtc: 

-I') 
1 I ~vFY ~,c.r -rn 1t/. I ,,.v ,. 

f,o ftJ b . .; .. r,,ry c1.1/ll wi rYLJ,LI $~ r'r.,6€ J '/.u N/j (-o iL() 

:ft/.<J ~7_ 
L_.,w 6 rt, .:s,.~ J/311ff Ja,,./-, c/r_..,~...,f,'-7 Wri 

711 .,""'?.o /ff~dri/#" .,.~ .,,,_'f/h' _ _;,.,._a~"~~,.~ 

'V tV/4 
Pio .d-ro ?,o ro /I}~,,,,.. II ./ II 

J9.c> ,o.u . , 
/:.- ~,,rJ_ 1',LT 'T11f1L7Y 5'4u~ a ho.U~,'l ,f-

51-9 39.v 2'7" -~ I OJ~~~#( T./,:St:" 

,f /. () .;& ,. >'widc..)t> "3'1.o-vl.oP 

,c.0u ~ •;., • .£,._ ....,, 1- ,,,,_ ~,..,...,..,. ,J.,. L,-,. -- - r,--. ,.,, - $11-r 

Cl'lC. 3o/,0 1/,h , J 1--..,---l~J J-- ... J-1-n .¢/_r,/ I I 

I _.. 

tvl,a 
?ti) 1,//' "'(' II ,..,,,~I-er"~- /.o J,,-c,.,.,- .,./,.. -- su_r 7,1 ¢].Z-

S 1'->5t:. </'I. 0 I z.,,•v ,•?•' r!..d 'Ni'f'r- J'f c r<: ~ I.. b,la.l.c..,_ ~; u. C'-'lv 

/ / ./~ ...... ../.J/. 41~.i) ./ I 

/ 5.hw.U I r~.- n<l?,3 
./ V -

/ / 

l/t/. 0 
~IIN jO 

~ff ,:,N>~~ crv. ~ ~le~--- f.1 l..f ..,/,,,,. .C.. rn-,.d /,,flt7 
C/71£ ;?,.(, ... n. ~ W-1 rL.-UI.- c-rn-. "M I ../_ ...... r,lr-. 

>r1r.1C£ 19.o /IJ//J 
?1D 2- 'Irr'•, ,-;_AV-h .-/9.o ,.fA '.L ./L,,/u...J -/'/"~drl-../k_' 

• I 

1 '/?.o i9 f!vA.J IJ f1-,i"?'""- ~.J/-/P° rcr,u _,UA. <"JIJ... ;-,/../1/• ll~i-

,;,~~- ../ //7 / 

,V S1. u A/l;Q 
j)Ji) "f }''1 

;;..-7,rJ 

DEPTH REMARKS 
FIELD LOG OF BORING 

FROM TO 

'{5_1... &.f'l-0 s,4- --~J S~I. ",r,u MOJU lo~ g1.ICA..,_ .. ~\--. 
,-,~·v /U U J 

CL!l.~ --.,( 1Vl,..,u. ~ _I:; ~ ~~..:, . 

o/9-D :57..-e, \L.,:/ k .,_ rl-Jl a.1u,. ,.,,,,.,- ;J1-., {! LA '1 . ""'" \\.¼ J HAMMER WT • STROKE 

. WP~~ I 
. 

~-~ • *• u sa....d.:,._. wl HAMMER LIFT SAMPLER 

' 
~ ROD DIA. NO. OF TURNS __ 

s1.o "'·) 1! ~o.tu i.,,-e.._.;Lc! 1:zt~d - 1...1-- '§'? 1,~ 
WATER LEVEL TIME DATE 

L. 

./, ~ i ft . ' .-..;/7' /4./f!>O r/2r/4z_ 
I-a.,,. _rh'PL d .. Jl'-1 , ,/ rock.. mu,l-o 'f,.,..,,~Jw-u 

U'-' I {.) 

FOOT AGE DRILLED 

~'-) J. Pfftaf 1-Pn< /udri,ck._ ATTEM,,TED 
NO. SAMPLES: 

RECOVERED 

TIME DISTRIBUTION THIS HOLE 

ON HOLE DONE DRILLING 

DRILLING OFF HOLE 

BORING No.5._W / I ( C.) 
' 

SHEET &oF-2... 



I 
-, 
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I 
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-, •• SHANNON & WILSON, INC. = Geotechnlcal Conaultant1 FIELD LOG OF BORING JOB NO_ Z-301·-~S 

L. ;{;;J;-,:;- . . ..... 

LOGGED BY JOB s .I ££LC "LL 

DRILL CONTRACTOR g,_, r /, (I/ kn BORING No.S 1<.1,/, {c) ELEV. 

DRILLE~ c_,..LAn k_ TYPE DRILL ('@£' 7S LOCATION 

SIZE & TYPE OF CASING h ¼.t 
.. 

DA TE I/ /;2? / 9 Z- WEATHER ft- rf bU d/.., Y:h !-II 1. .-
I 

SAMPLE DATA 

SAMPLE NO_ ~~ 
DRIVING LENGTH DAILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION GROUNDWATER TYPE ~ TO BLOWS/a IN_ NQ_SAVEll 

fl/. t) f{,,n ,2. 'u~S:,:s f f:./1 flt,;.¢1- .. ~ ;.- II ,,f/,,, i1'1,1A1 enc- <;, I <"--,,/ .. <i/.1.,. CL.,q~ C--:/,:.,1u~"'foJ/I_ 4 
_, ; S9. i) 

f', iJ H Z-f /• er. sf. ,,,,,,J.. .,,,, ~ ~ 1 '/, /-,.,,, c-<I y H> t:;t,., 7 
.) Ty Bt::. Al/A i _I P..:+ ,1 -...J -,~- r'A. L h '/.,_ /./4._..1 Jt--s...7 

/rv.-1 /.:? '-1 
JI ,/_§ L _;_,._.£/ .J-.. S9.D / 

S9. t> 1,1 .,l,. h--~ _.4 k- r1-:IT rt~. .,.J krJ c_ ···- - ~, 
, ./. ,, -~ .ILi.A - ,.,JJ 1: - , ·-·- I 

, 
0 

61.d MIA 
, 

....,l,, 
, 

A 

.i~ t>,L,, • A J •• - A I /.J /4/J I /j 
V u -

DEPTH REMARKS 
FIELD LOG OF BORING 

FROM TO 

HAMMER WT. STROKE 

HAMMER LIFT SAMPLER 

ROD DIA. NO. OF TURNS __ 

WATER LEVEL TIME DATE 

1/r. j /¥,'/3/ v/2q/ci_ 

FOOT AGE DRILLED 
,, .. s 
ATTEM,-TED 

NO_ SAMPLES: 
RECOVERED 

TIME DISTRIBUTION THIS HOLE 

ON HOLE DONE DRILLING / 3.' fa 
DRILLING OFF HOLE 

BORING NoJw/4 (c) SHEET___,l_OF 3 
I > 

.. 
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-111 SHANNON & WILSON. INC. = Geotechnlcal Conaultanta FIELD LOG OF BORING JOB NO_z_ Ju I-a$ 

LOGGED BY t._ • (Gu~n JOB $~cor£' 

DRILL CONTRACTOR (;, It LL-t -v<: TC,.._) BORING NO. ~ta.l I ~ ( t>) ELEV. 

DRILLER J. C re..-, L TYPE DRILL Ct/n £ 7r_ LOCATION 

SIZE & TYPE OF CASING L Y!t'. .. -zo 1-1-.f 4 DATE~ ~q d~"l., WEATHERC\ao,, uci. 

SAMPLE DATA 

SAMPLE NO. t~ 
DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION "GROUNDWATER TYPE ~ TO BLOWS/8 IN. NO.SAVED 

/. 'l 
J!. vlv t 11?/l.,L n-.~ iA.J Jvuu1k .Lo J.b<..J,_ ~/J,,.Jf -AJ~ 

un<Z t) - - ·.11. I • ,,J.lJ I ,I;" n ..... rv r {,. .... rSIJ'7'U , ,./.NU'ldr, 

J AJ/4 
p, oL-/. 6 ,. 

~ fu~ 1/.v <. 

/(,C> /1,g ,{;,1.,.J z. ~JI I ~J.,/1' J,,,. J..A,.,1a f,/'(C/ C.t,A'f' .L. t.,t) 
M • .JLJ,,..J, 114.', ,,.,u,,,._,,_ .l. ~, .. _,~ e,IL r, Jy 

v/,tJ p,o -llff"' I II ( 

'1,l> -,w/,(o) l\t..~·q.Z>A . 
K,vN? 1-1~.i) A~ ,,I.Al"< /0-/¥,/'> f).,... ~AA.Jt... .Oro c1 hA/.,1 

1-Z> S'-0 H J./-.,1, <,If ... f/ ..dV I J I 

.u/A 
piP '7f/~Of/"' I • 

/1/, 'l> ~w/1(t1,) h JI, ~-1JSA 
~utJ 'i ,0 -t ,c_\.o a-u,> (.,,Ar~ ·- .-. - ,-... ,L,, l«:., q ,1 

1'f.ff> S,1 l\o.,.._i,,,.- a.,e ... ..&.o \.,n,. 1\ ,Lu- ~ ,t:+ - -·cl rl- .._,,\,, 

\,I 
f1D > 80D to 

e,..0.'-1 " V ~ 

/f,"l; tJk I f.'jl .JM_<'{.d <;t.,ll,fr,; ;, 1<1.0-16-9 A /1~ M~D• I 

S7-S [/f. I l'JJ> < /.0 
::Z/. c) 

~ 11.~ IZ.Jrvs 
"ilf zo./4 s-;;r~ C~-h "'1 h,,.Ai,,JA~ A.Jf/luf 

y. 7) 1-a/./~ r~'1· T.t> Z,/. ~~.L. ...,,,J. A-•-,,,,...r/l~ 

>'J11B£' ;rf.~ ,v/,4 
,,. f • I S /L-T·--Fo Z~l1 _r-,:.0- LJ ... , _,( ,,,,.n.1 Ve-, "J.1 

7tt,L..J.~ ... , ,. I e.J"-1-1.:. 11':J J-::7 " /? I 

l,AJ (o 
~ 'tri,Fl'° ,..,_;.,.j. Q~ ~ ~1/.hCL.Atf. )1Lr1e.(L_ 

\ .:2~/J s-., ,.-~ ..,hf.,._ n JL'{f< -fl zl1,,; I 

~~ 
V 

l.;27, i ,v}A /71£>< {,() 
DEPTH REMARKS,t- /J/Ah,: (L?,L -/ FIELD LOO OF BORING 

FROM TO • • I • --f;, 

- <;~ff k,,.k. !:,.row"' <;t/h r'V'1 , ...,,/ a - . ..Al 
#t:J,..:. r/:k ,~- _/, >- A 

0 ..... L..o \-,u , /I 

c~J. •• _ L... ·>1,., t'~ 
( I t,/ 

. 
4,.b "'-l'S. ~ Sh<f (!____,,_ L\,.,.t_ .u A"""L .. n..~ \:.("!')I. ,n ,;t"\\-,... 

HAMMER WT. STROKE 
V l' I I 

l L~'-1 -I oc\, r .-J> \..~.M 1>,""I> --.. ~-n-<-<U.- HAMMER LIFT SAMPLER 

.J ' 

-1s-.9 2.,/. > I'-\... J. Sh 'ft ~ .,\- o'1Q , 'k> j. Al .. n... .,,.,,.. A.. ,Kr fl-l ,J ROD DIA. NO. OF TURNS __ 

r(/i-.., C LA'-1 
U I 0 WATER LEVEL TIME DATE 

..... 2,.3 31- (_. I 
!1te.l. J'i-i-lT ,._.,..., o1",. lu ULA.< ,,,,u. ...... ~h, .,, I"-· cL/J'1 

( (' I / ~\uC ' ._· 
.lo c_(,..__, )/L-T • .'.,"_J._. -~In l..oc:.0-,1

• 1'.u ..... lt 
FOOT AGE DRILLED 

b..t.Jl&...~ .' 
fJ I J 

ATTEMrTED 

3C}_D 'f5".,0 ~'/,.']. ,j 1'1~-C.( ~ <M.._._ A),,,/ ~~A ..0 ... ,-- -, 

NO. SAMPLES: 
RECOVERED 

'l~-.Y 
, J_ I I' . I {/ : TIME DISTRIBUTION THIS HOLE 

l($J .. ' 1-l,./ ;J..;-.f( q/,.~ .ra.~ J c;ft. .. ('LA'1 ,.., 1 <>!r, <>-<--/ 
.; I I I t ON HOLE atoQ DONE DRILLING 

h1.cl DRILLING Of 3Q OFF HOLE 

'((.,.. )( f/P.1./ flt,/, rJ.ifr .. ,e., b,.,.u,., L ,l,/A.//.._ r>.Ja_J .... s, "f.f, C../..../J V 
(/ I I I BORING NO. s: w I I ( i) )HEET _J_ OF z.. L-->/ S•.H-t.~ 5(1.~ I 
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=111 SHANNON & WILSON. INC. 
- Geotechnlcal Conaultanta FIELD LOG OF BORING 

. ··-- -- . -· 

LOGGED BY t:... ~jt!',V JOB s,~e-L(a:[t-;' 

DRILL CONTRACTOR 8~~ . BORING NO. [tu/,{?,) ELEV. 

DRILLER r. Cu-.,l. TYPE DRILL c_j7? £:: 15 LOCATION 

SIZE & TYPE OF CASING ~ '/1/ 
.. 

DATE g_l f q-z_ WEATHER (:lo-,. ,._ i()~ -:f Q H~8 

SAMPLE DATA 

SAMPLE NO. ~~ 
DRIVING LENOTH DRILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION GROUNDWATER TYPE ~ TO BLOWS/I IN. NO.SAVED 

cm~ S:l R~w7 /Jiu( Cf,ff -fl,'fr =--~- -'• - -- ...,.,,,-L,. '>,/H. CG4'1 
.;8.tJ - L... ,I / 

, tJ I I 

IS".: 11>0E 3'/.d .u/4 /7,£).t./,b 

£v.v 0 
JJ-.: .,,,,,_ L... 3'/.f4 - ;,t,u;1- ,,,,J-rJ.-111 L. ~/... fr 

-;;'lo )-0 1/,/JL1 -~- M11~ C",/t, £LJ1 .. JIUldu ~,"/k _, _,,_o 

A.JU f'1o<l,o :i, • /~, /. ,_, -~ :n,. b • 5r. "5' ~,.,;/ ,_._d l~~n- -
s'f'.lJ ·~1,, J~~ / . I 

:1-'/' 
/l.J~ c; , _µ _,,.,. ,._ - - ,D fu,,._ b,JI,. .c. 7 

3~-0 0,q :_A• • J l,..,.f Q l-.A}.tJC"\N\ • .,,..._,I --- .. nn r----
qp~,.~ i...i .Y. .., __ J, . .-,Lb rl-. ·11 I 

7r,;;, A/IA ~ .... _ 7_•• L._ ~ l-r.n k 1/,r .. 

/Z<Jtv /J ~-~,, - - D 1' ,Io..-• r>'J..J Jr- J J• .... if<. h 
QI/. T) =3_q \.,,.,,J e.f./-4 ~A-, , a,,,;~ VR, 4 ,J _,._.~I L .. J /J 

uf.t. f,0~1.0 (/(,, fl • A{, ,f/ ,.d /'r JJL:z'-T ·- ~ .1£.J..k. .AA- i.L. 

1/9.:o <,,,. .. C<.A.4 11'-'-t') "17-</r.ct ~7M<£,fnH1 :r ·~ ,I --I 

~vN 12., ~ <'-~-1-- _,.d s-1-~lr lu,.;_,1- 4 ,.,, 
,v'l/ll..,,__ ,,.. __ J V 

w.o ¥. 8 '<:.,(f,.... l"LJJ,'# <\A. ,l ... -- ... r,,-:r ,At -J'f./A. <Jr,:fi ~ 

A)/..4 Pio <-t. 6 ti..., L-,.. .'-- s;/,t..., ...-1, A ',I ..... ~</. I' 

'91.J i F4 s.J"- ~~n4 49.o-lf:O .. 'A. ) . 
I ,,.,-n- d ~ t- ..... H/. _, 1. ....... '"' .• LI .• ~·- ~ -· • 

}1/, l> q.y 1?v-..J 13 
<"• ,..,_._ C Ll ,( ~ <r..K ~ I "- ., ll 0 B. JLD.{; .~ ,, 

11,.J/A 
PtD<- t.b , ,/ <",If,,.,. I", AI.J _,,J ,,___!,I-Id ~fl cl ,t" __ J, £.. ~ ~ - • 

S,.f,, (} t.J.._,~\.11.. ,I AA•. ,\.. .. '·-- -....-...A. ii 
I /lh,,,,~ .,./I I II n S°!/, /;,, 

(I II 
~ 

-

DEPTH REMARKS 
FIELD LOG OF BORING 

FPOM TO 

'Ir.<{ $lo.~ ff..t.J S"k# AUYtff.c.J• • t~ ,.,,IL •- -k, ~ ,...,,,,_,,_ ok, 
I I v ~ I 

t'. L4'-1 

SL-i 5H.o h~/ ... ,_.._, r:J.i,.J /.,,,£/Ide, ,.J ~ (~. cf .. _ .,._J 
HAMMER WT. STROKE 

/, I • -~ wlu..~ .•. ,1,,,. rlu,.tL l.l'lt.t.r~ r HAMMER UFT SAMPLER 

I I I u 
ROD OIA • NO. OF TURNS __ 

. 
Sl'.c, L1~s....__.._ WATER LEVEL TIME DATE 

?~-7 /{)-' 7."i $/dqz.., 
'-/'?, I iJi,b S/1/'fL 

FOOT AOE DRILLED $~.' 

ATTEMPTED / ~ ':i.. 
NO. SAMPLES: 

RECOVERED / _r;;...{: 
I 

I 
TIME DISTRIBUTION THIS HOLE 

ON HOLE DONE DRILL IN<' / J;" Q 

DRILLING OFF HOLE 

BORING Nosw/,Cu) SHEET ;b_ OF z__ 
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-111 SHANNON & WILSON. INC. = Geotechnlcal Conaultanta FIELD LOG OF BORING JOB NO_ r,-3,0/-0.> 

LOGGED BY • /, /11 H,e. E_E.~s 1E e L- JOB ? -30/-0> / S t-e.e lc.ot--e 
• 

DRILL CONTRACTOR M11-th es BORING NO. E 
ELEV. 

b~ ,Jt/. .; 

TYPE DRILL lilflc 
Jttc.KJ,,c .. "'e" 

Anet- ule.s-t . DRILLER lt) .. C )I fj ~ 8ca.vc14 "'L LOCATION 

SIZE & TYPE OF CASING tJa.. ;l.. VI.\.._ ,: t:> \-\SA DATE l/-2 Cf-f/L WEATHER la in. I/'. C ' ,-
SAMPLE DATA 

SAMPLE NO. ~~ DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 
RESISTANCE 

ACTION GROUNDWATER TYPE ~ TO BLOWS/8 IN. NO.SAVEil 

D Ct>~ 
t0 fPW. ftb { - - _.,.,, : , . ,.,,1 l/" + 2 ,, / ntA-t2. 

Zri~ /.~ A- _,"! ) 
I 

f}.S" 

110 f fY-1 Ft" o.s-1.n f 11 ,. ~,,,,J: -- -V J;_,/J 
5<:; o.s- UJ-1.n ~ ~. LL,·p~ ,,. .i!Llu , 

I z. ~ 
, ~-~ 7..19-2.S- dotl0... V ..L"J'ru r~ ,o/ ...:..o...J _v 

2- ..-.,.,.0. ~ 
I ., . 

2.5 S°lJ-~S-~ 
£..1--'n r;. ~ -- .. _ _. ,,, ~ .tLt•fn, r~,J 

w/ ~ tl-'1. ..it -- • u r...r-e.. ~./,JI • 

tj . .s /' 
F•b~ I'" ~ - ·- , 
bd.t<4f4 I 

A . 
\ t/.S- 1f)-'1~~ e-1 t9 ~ ....... ,..,._ AJ,/Q ,,.f/A/ .JI~ 

6-1&./4 -#Y, - f 

F•O ~ 
. ~ 

I 6,~ I ,-,.~ f) /,_._ ~ .Jtiitl I!'" U ~ - Lu.Lr 11// 

/.s- ~ 5<JwJI f: I,.":_ H-,.• , , I -
I C:,,5"' s-,o~ D-.r -/,i,,,,-4.. ,.,.,_,_ ,,. D ~ -· .,,o.~,l;f ., / ,. 

A 

{I /40 I I ro/3 
Ft/:J ~ £-/ d-'4. r,,LJJ,u ~/.II ·-I<. .,.v~ ,, . 
~ 1' IQ A• 1::1- • " rtf R / / 

I 

DEPTH REMARKS FIELD LOG OF SORING 
FROM TO 

--- .J. A - p_ ea: 7. h, 
D t>.S ~ e..., - FJ/):: 11- S'" ~ ~ 1./4 J To 8 

o. s 1- t) t=:°,L..L. - \al,. ~\c... -.<. a. <;tlL J X ~Q_Q I I 

V ,.o "l... s ,s \. ........ ~- 0..- ·h C" \,._~- ~ - . ' ·-cvh .. Cl--4.\.f HAMMER WT. STROKE 
.J t (. 0 I ; ' 

HAMMER LIFT SAMPLER 

ROD DIA. HO. OF TURNS __ 

WATER LEVEL TIME DATE 

Nd>ti? 

FOOTAGE DRILLED 
7- 6., 

ATTEMPTED 7' 
NO. SAMPLES: o/ RECOVEIIEO 

TIME DISTRIBUTION THIS HOLE 

ON HOLE (3'-1> DONE DRILLING / S-OO 

DRILLING OFF HOLE 

BORING NO. ~ SHEETJ_OF_L 



I 
-, 
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I 
-1 
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I 

-,., SHANNON & WILSON. INC_ = Oeotechnlc:•I Con•ullant• FIELD LOG OF BORING JOB NO. 7!--3' /- OS-
_,.-

J-1,eeGN.sTr=G" L S fee.[ cot€» LOGGED BY • / IM JOB 

DRILL co,g:~TOR /1g t-~'2S BORING NO. F ELEV. 
ju k litt ,.. ... e,. A-t/~y- Eqsf-DRILLER q)q'2'fl. ti., TYPE DRILLL,.tt/~ 8'24.ve/\ "'/ LOCATION 

I 

St{r. tt v k /eoJA SIZE & TYPE OF CASINO A/1 DATE l/-30-7__2 WEATHER 
I 

SAMPLE DATA 
SAMPLE NO_ 

t~ 
DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION GROUNDWATER TYPE ~ TO BLOWS/8 IN. IN<>.8AVEO . 

0 Z.>~ r.-. .. A.an~ • r~ ~,~ . ,._,._ . - .. u . 
u - co~ p,b W\ , I 

- o.~ ('{-Z'f~ 
~ 
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DEPTH REMARKS 
FIELD LOO OF BORING A 

FROM TO .,..1,.A~v a I 
/(}.S-

·' . ~~ToS - flLt)-= -</ ~ 

HAMMER WT. STROKE 

HAMMER UFT SAMPLER 

ROD DIA. NO. OF TURNS __ 

WATER LEVEL TIME DATE 

9-s_, I$/> '/· x?-12. 

FOOTAGE DRILLED 
;O.s-, 

ATTEMl'TED s-
NO. SAMPLES: t: RECOVERED 

TIME DISTRIBUTION THIS HOLE 

ON HOLE £Z.O'C> DONE DRILLING/ 7 ,>e) 

DRILLING OFF HOLE 

BORING NO. F SHEETJ_oFL 
-
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-111 SHANNON & WILSON. INC. = Geotechnlcal Conaullanta FIELD LOG OF BORING JOB No_z.-30, -o5 
·R:·- .... --·· --·- .. 

L. ,l;e-..;) S1 c... !::.LC. e,r:::- .. ·- •.. ~- - ... - -- ..•. 
LOGGED BY JOB 

DRILL CONTRACTOR \SuQ..1....-, ~ I:9 ~ BORING NO. &i:i l 1 [ ~ J ELEV. 

DRILLE;r. C ta.~\:_ TYPE DRILL cm~ -,<; LOCATION .. , 
SIZE & TYPE OF CASING ,1_Y1 ~~ H~& DATE ~ -4-~ L WEATHERQ_,~~ fc.,0-t:,S:

0 .::IJ 

SAMPLE DATA 

SAMPLE NO. ~~ 
DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 

RESISTANCE 
ACTION GROUNDWATER TYPE ~ TO BLOWS/8 IN. NO.SAVED . 

l11>JJI I If, /.;L ~ 3~'1 ,, /,.,. -- A blklc. , ~,u. • .. ,.r, .• u 
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,./~ Pi// /Oo- I 
'?' 0 3ZO(f"'"• 1 

\ I 

; 
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DEPTH REMARKS 
FIELD LOG OF BORING 

FROM TO 

HAMMER WT. STROKE 

HAMMER LIFT SAMPLER 

ROD·DIA. NO. OF TURNS __ 

WATER LEVEL TIME DATE 

FOOT AGE DRILLED 

ATTEM~TED 
NO. SAMPLES: 

RECOVERED 

TIME DISTRIBUTION THIS HOLE 

ON HOLe/:::·o"D_ DONE DRILLING /(, _- / J 

DRILLING / 5 : LO. OFF HOLE 

BORING No.¼.li I (<.j) SHEET_, oF_L 
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PHYSICAL SOIL TESTING LABORATORY REPORTS 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

UNIFIED SOIL CLASSIFICATION 

COBBLES GRAVEL SAND 
SILT OR CLAY 

COARSE FINE COARS~ MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. ST.A.ND.ARD SIEVE No. HYDROMETER 

3 3/4 3/6 4 10 20 40 60 140 200 
100 ~ -~ 

~ \ 
~ 

80 ~l 

E-< 

\ ::c 
CJ ...... 
µ:l 

\ ;!!:: 

>-< m 60 

\ CJ z ...... 
en 
(I) 

\ ~ 
0.. 

E-< 40 z 

\ l;z::l 
CJ 
0::: 
l;z::l 
0.. 

\ 20 

~ SB-,-

0 
10 3 1

1

0 2 I I 10-1 1'0-2 10 1 
GRAIN SIZE IN MILLIMETER 

DEPTH A A DESCRIPTION SYMBOL BORING (ft} 

0 SW/1 (A) 34.0-36 

Remark . 6/25/92 

Z-301-05 STEELCOTE 

Shannon & Wilson, Inc. 
GRAIN SIZE DISTRIBUTION 

Geotechnical Consultants 
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UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
COARSE FlNE COARsq MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/6 4 10 20 40 60 140 200 
100 - r r - ' ~ 

) ) 

\ 

80 \ 
\ E--< 

::r:: 
C, ...... 
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\ ~ 
::,-. 
m 60 

\ CJ 
ei 
en 
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\ -=i: 
0... 

E--< 40 z 

\ ~ u 
0:: L ~ 
0... 
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20 

0 
10 3 1

1

0 2 10 
I 10-1 1'0-2 1 

GRAIN SIZE IN MILLIMETER 

SYMBOL BORING 
DEPTH 

(ft} A A DESCRIPTION 

0 SW/1 (A) 54.0-56 

Remark . 6/25/92 . 
Z-301-05 STEELCOTE 

Shannon & Wilson, Inc. 
GRAIN SIZE DISTRIBUTION 

Geotechnical Consultants 
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UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
COARSE FINE COARS~ MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. S'UNDARD SIEVE No. HYDROMETER 

3 3/4 3/6 4 10 20 40 60 140 200 
100 - ,... - ' ~ 

h: 
~ 

~ 

80 \ 
\ E-t 

!I: 
CJ _, 
r£l 
~ 
>-, 
m 60 
CJ 
~ 
m 
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0.. 

E-t 40 z 
r,;:i 
CJ 
Ct::: 
r,;:i 
p.. 

20 

0 
10 3 110 2 

I . 
10-1 10-2 10 1 

GRAIN SIZE IN MILLIMETER 

SYMBOL BORING ~ t _&_ A DESCRIPTION 

0 SW/1 (B) 29.0-31 

Remark . 6/25/92 . 

Z-301-05 STEELCOTE 

Shannon & Wilson, Inc. 
GRAIN SIZE DISTRIBUTION 

Geotechnical Consultants 
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UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
COARSE FINE COARS~ MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. ST.A.NDARD SIEVE No. HYDROMETER 

3 3/4 3/6 4 10 20 40 60 140 200 
100 - r 0 -

'\ 
I)) 
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20 80 

0 100 

10 3 1
1

0 2 I I 
10-1 1'0-2 10-3 10 1 

GRAIN SIZE IN MILLIMETER 

SYMBOL BORING 
DEPTH 

(ft) A A DESCRIPTION 

0 sw/1 (c) 39.0-41 

Remark : 6/25/92 

Z-301-05 STEELCOTE 

Shannon & Wilson, Inc. 
GRAIN SIZE DISTRIBUTION 

Geotechnical Consultants • 
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UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
COARSE FINE COARSq MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/6 4 10 20 40 60 140 200 
100 

,.... ,- ~ ~ 

...., ' ...., '} 
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1
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GRAIN SIZE IN MILLIMETER 

SYMBOL BORING 
0~r A sg A DESCRIPTION 

0 SW/1 (D) 19.0-21 

Remark : 6/25/92 

Z-301-05 STEELCOTE 

Shannon & Wilson, Inc. 
GRAIN SIZE DISTRIBUTION 

Geotechnfoal Consultants 
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ATTERBERG DETERMINATIONS 

PROJECT STE ELCO TE JOB NO. Z-301-05 

BORING/ TEST BLOW WET& DRY& FINAL 

I SAMPLE TYPE COUNT TARE TARE TARE LL DELTA VALUES 

I 1 SW/1 (A} 

SW/1 A LL 14.63 11.00 0.65 LL= 34.1 

I 
34-36 LL 17.19 12.92 0.65 PL= 26.7 

PL 6.78 5.49 0.65 Pl= 7.4 

PL 7.14 5.77 0.65 USC= 

I 
SW/1 (A) 2 

I SW/1 A LL 27 18.32 13.89 0.65 LL= 33.6 

54-56 LL 17.47 13.30 0.65 PL= 14.7 

I 
PL 8.89 7.83 0.65 Pl= 18.9 

USC= PL 8.42 7.43 0.65 

I 3 SW/1 (B) 

SW/1 B LL 28 17.26 10.92 0.65 LL= 62.6 

I 
LL 17.43 11.04 0.65 PL= 19.2 

PL 6AO 5.47 0.65 Pl= 43.4 

PL 5.59 4.80 0.65 USC= 

I 
4 SW/1 (C) 

I SW/1 C LL 27 16.02 11.74 0.65 LL= 38.8 

LL 27 18.27 13.39 0.65 PL= 23.5 

PL 6.20 5.14 0.65 Pl= 15.3 

I PL 7.42 6.14 0.65 USC= 

I 5 SW/1 (D} 
:<::>·. •.:·:>. 

SW/1 (D) LL 29 16.58 11.45 0.65 A8A··· LL= 48.2 

·:••••tfuJ;t•········::: 

... · .. 
I 

I 
LL 29 14.89 10.32 0.65 0.2 PL= 20.9 

. ... 

••• 
.·· · .. ·· .. ·:-·-:-·-:-.. : 

PL .:-- ... 5.20 4.42 0.65 ,:··· 20.7/•··· Pl= 27.3 
. · · .. · ·•· 

:- .·.· .. · .. 

I PL >-- ...• : 5.65 4.78 0.65 · ·>21;1> 0.4> use·= 

I 6 

I LL 0.65 LL= 

LL 0.65 PL= 

PL 0.65 Pl= 

I PL 0.65 USC= 

I 
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TRIAXIAL PERMEABILITY DATA SHEET 
SHANNON & WILSON, INC 

Date Project STEELCOTE 

Job No. Z-301-05 

Boring 

Test By KMI Checked 46/VJ 7-JS-92.. 
Sample SW/1 (A) 34-36 Depth 

Description Brown-gray clayey SILT, with some fine sand lenses 

Preliminary Data: 

Permeameter No. 7 Standpipe Vol (cc/cm) 

Sample Diameter (in) 2.866 

Sample Length On) 

Sample Area (cf'Tl'\2) 

Sample Volume (CC) f:~~6)~6' 
Sample Wt. (g) 451.91 

~~ ~::: ~=r~~~I 
Specific Gravity 2.68 (estimated) 

Read Time Pcell Pin Pout Readin s (cm) Inflow 

da hr min hin hout 

1 6 57 30 25 23 56.00 

1 7 36 30 25 23 55.15 

1 9 33 30 25 23 52.60 

1 16 39 30 25 23 44.20 

2 6 52 30 25 23 54.00 

2 7 42 30 25 23 52.80 

2 10 54 30 25 23 48.55 

3 16 12 30 25 23 59.00 

4 6 13 30 25 23 41.20 

rev 2.2 Page 1 

Water Content 

Tare No. 

Tare Wt. (g) 

Wet Soil + Tare (g) 

Dry Soil+ Tare (g) 

Water Content(%) 

Porosity 

Pore Volume (CC) 

Outflow Storage 

Inflow Outflow 

Before After 

PT1 62 

0.96 81.24 

38.45 627.78 

28.83 498.55 

Total 

6/16/92 

35.5 ------t 

K 

emfs 
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TRIAXIAL PERMEABILITY DATA SHEET 
SHANNON & WILSON, INC 

Date Project STEELCOTE 

Job No. Z-301-05 

Boring 

Test By KMI Checked ,16 M 7-15-CJZ... 
Sample SW/1 (A) 54-56 

Description Brown-gray CLAY, with some Fe staining 

Preliminary Data: 

Permeameter No. 8 

Sample Diameter (in) 2.875 

Sample Length (in) ':'~.1:~; 

Sample Area (cm"2)1wii!~iaa1 
Sample Volume (CC) ;:;$~il~~ 

Sample Wt. (g) 687.50 

Wet Density (pcf) 

Dry Density (pct) 

Standpipe Vol (cc/cm) 

Water Content 

Tare No. 

Tare Wt. (g) 

Wet Soil + Tare (g) 

Dry Soil+ Tare (g) 

Water Content(%) 

Porosity 

Pore Volume (CC) 

Specific Gravity 2.68 (estimated) 

Read Time Pcell Pin Pout Readin s (cm) Inflow Outflow Storage 

da hr min hin hout PV PV 

1 6 53 35 30 28 55.00 40.00 

1 16 40 35 30 28 54.50 40.60 

2 14 34 35 30 28 53.20 41.70 

3 6 3 35 30 28 52.30 42.50 

4 6 54 35 30 28 50.90 43.80 

5 6 20 35 30 28 49.65 44.95 

rev 2.2 Page 1 

Depth 

Inflow Outflow 

Before After 

PT2 64 

0.96 84.90 

45.50 772.53 

37.96 657.97 

Total 

7/10/92 

55.3 
------1 

K 

emfs 
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Project STEEL COTE 

TRIAXIAL PERMEABILITY DATA SHEET 
SHANNON & WILSON, INC 

Date 

Job No. Z-301-05 Test By KMI Checked l}-~11 7-/5-92 
Boring Sample SW/1 (8) 29.0-31.0 Depth 

Description Gray slightly silty CLAY 

Preliminary Data: Inflow Outflow 

Permeameter No. 11 Standpipe Vol (cc/cm), 

Water Content Before After 

Sample Diameter (in) 2.863 Tare No. PT3 63 

Sample Length (in) 2.766 Tare Wt. (g) 0.96 84.73 

Sample Area (cmA2} Wet Soil + Tare (g) 60.76 612.60 

Sample Volume (CC) Dry Soil+ Tare (g) 44.78 476.49 

Sample Wt. (g) 532.40 Water Content(%) 

Wet Density (pct) Porosity 

Dry Density (pct) Pore Volume (CC) 

Specific Gravity 2.68 (estimated) 

Read Time Pcell Pin Pout Readin s (cm) Inflow Outflow Storage Total 

da hr min hin hout PV 

1 7 1 32 27 25 56.00 

1 7 37 32 27 25 55.80 

1 9 37 32 27 25 55.20 

1 16 40 32 27 25 52.80 

2 14 36 32 27 25 45.95 

2 14 39 32 27 25 56.00 

3 6 13 32 27 25 50.90 

3 6 15 32 27 25 57.00 

4 6 55 32 27 25 48.90 

4 16 30 32 27 25 46.05 

rev 2.2 Page 1 

6/16/92 

30.4 

K 

crn/s 



I 
TRIAXIAL PERMEABILITY DATA SHEET 

I SHANNON & WILSON, INC 

Project STE ELCO TE Date 6/16/92 

I Job No. Z-301-05 Test By KMI Checked A6M 7-15- CJZ.. 
Boring Sample SW/1 (C) 39.0-41.0 Depth 40.7 

I Description Dark gray slightly clayey SILT 

Preliminary Data: Inflow Outflow 

I Permeameter No. 12 Standpipe Vol (cc/cm) 

Water Content Before After 

I 
Sample Diameter (in) 2.846 Tare No. PT4 69 

Sample Length (in) 2.695 Tare Wt. (g) 0.96 85.06 

Sample Area (cm"2) Wet Soil + Tare (g) 46.65 583.26 

I Sample Volume (CC) Dry Soil + Tare (g) 35.10 461.71 

Sample Wt. (g) 511.30 Water Content(%) 

I Wet Density (pcf) Porosity 

Dry Density (pcf) Pore Volume (CC) 

I 
Specific Gravity 2.68 (estimated) 

Read Time Pcell Pin Pout Readin s (cm) Inflow Outflow Storage Total K 

I da hr min si hin hout cm/s 

1 7 3 30 25 23 57.00 

I 
1 7 13 30 25 23 53.80 

1 7 38 30 25 23 44.70 

1 7 40 30 25 23 58.00 

I 1 7 55 30 25 23 50.90 

1 7 57 30 25 23 62.00 

I 1 8 18 30 25 23 52.40 

1 8 50 30 25 23 42.00 

I 2 14 36 30 25 23 54.00 

2 14 46 30 25 23 49.30 

I 
2 15 1 30 25 23 43.30 

3 6 12 30 25 23 57.00 

3 6 19 30 25 23 53.95 

I 4 7 45 30 25 23 61.00 

4 7 57 30 25 23 55.80 

I 4 8 6 30 25 23 51.60 

I 
rev 2.2 Page 1 

I 
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Project STE ELCO TE 

TRIAXIAL PERMEABILITY DATA SHEET 

SHANNON & WILSON, INC 

Date 

Job No. Z-301-05 Test By KMI Checked A6M 7- I 5' <? 2. 
Boring Sample SW/1 (D} 19.0-21.0 Depth 

Description Gray slightly silty CLAY 

Preliminary Data: Inflow Outflow 

Permeameter No. 13 Standpipe Vol (cc/cm) 

Water Content Before After 

Sample Diameter (in) 2.880 Tare No. PT5 67 

Sample Length (in) 2.800 Tare Wt. (g) 0.96 85.08 

Sample Area (cm"2) Wet Soil+ Tare (g) 47.59 589.05 

Sample Volume (CC) Dry Soil + Tare (g) 32.20 413.33 

Sample wt. (g) 510.24 Water Content(%) 

Wet Density (pcf) Porosity 

Dry Density (pcf) Pore Volume (CC) 

Specific Gravity 2.68 ( estimated) 

Read Time Pcell Pin Pout Readin s (cm) Inflow Outflow Storage Total 

da hr min si hin hout PV PV PV PV 

1 6 50 32 27 25 65.00 

1 7 26 32 27 25 64.80 

1 16 39 32 27 25 62.60 

2 14 35 32 27 25 57.40 

2 14 40 32 27 25 57.40 

3 6 9 32 27 25 53.80 

4 6 51 32 27 25 48.25 

4 16 21 32 27 25 46.25 

rev 2.2 Page 1 

7/10/92 

20.4 

K 

cm/s 
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CHEMICAL ANALYSES OF SOIL SAMPLES 



Sll~~N0~&WILS0~ ~~~ PEPER ~.:\RTI~ f4J 008 1 009 

875 Fee Fee Road • Maryland Heights, MO 63043 • (314} 434-4570. FAX (314} 434-0080 
ICLIENT: SHANNOft & WILSON, ?NC. REPORT: 43090lSW(llO) 

11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX 
ATAS I 

SO!L 
4309.01 

I 
I SAMPLE ID SW/l(BACKGROUND)A 

,. - '!ETHYLENE CHLORIDE a::~:oN TERTACHLORIDE 
~NE 

-~_METKLY ISOBOTYL KETONE 
OLUENE 

• THY!. ETHYL KETONE 
BENZENE 

--THYL ACETATE 
. UHENE 

-BUTANOL 

1
-E'l'HOXYETHANOL 
-METRYL-1-PROPANOL 

DE'l! 
LIMIT 

5 
5 
s 

ll 
5 

11 
5 

* 
• 
* .,, 

* 

DATE : 06-08-92 

DATE SUSMI:J.'TED: 05-13-92 
PROJECT Z-301-05 

Dlll!: NE'?Ji01) 
OH.ITS RESULTS ANALYZED REFERENCE 

ug/Kg ND 05-18-92 CLP VOA 
ug/Kg ND QS .. 18-92 CLP VOA 
ug/Xg ND 05-18-92 CLP VOA 
ug/Kg ND 05-18-92 CLP VOA 
ug/Xg NI) 05-18-92 CLP VOA 
ug/Kg ND 0S-18-92 CLP VOA 
ug/Kg ND 05-18-92 CLP VOA 
ug/Kg NO 05-18-92 CLP 'JOA 'l'IC 
ug/Kg ND 05-18-92 CLP VOA TIC 
ug/Kg ND 05-18-92 CLP VOA TlC 
ug/Kg ND 05-18-92 CLP VOA TIC 
ug/Kg NO 05-18-92 CLP VOA TIC 

OA/OC SURROGATE RECOVElUES 

IOLUENE-d8(81-117} 128**1 BROMOFLUOROBENZENE(74-l21) 94 \ ·1,2-DICHLOROETHANE-04(70-121) 99 !fl 

iOTYL BENZ"iL PHTIIALATE 700 ug/Kg ND 05-28-92 CLP SVOA 
BUTYL PHTBALATE 700 ug/Kg ND 05-28-92 CLP SVOA 

I(2-ETHYLHEXYL)PHTHALA1~ 700 ug/Kg ND 0S-28-92 CLP SVOA 

~-!?HENOL 700 ug/Kg ND 05-28-92 CLP SVOA 

tPHTHALENE 700 ug/Kg ND 05-28-92 CLP SVOA 
. CLOHEXANONE .,, ug/Kg ND OS-28-92 CLP SVOA 'l'IC 
TOLUENE-2,4~DIISOcYANATE * ug/Kg ND 05-28-92 CLP SVOA TIC 

ITROSOIMINO DIEThJUIOL * ug/Kg ND 05-28-92 CLP SVOA TIC 
ICHLOROHYDRIN * ug/Kg ND OS-28-92 CLP SVOA TIC 
SPHENOL A/EPICHLOROHYDRIN • ug/Kg ND 05-28-92 CLP SVOA TIC 

I OA/OC SURROGATE RECOVERIES 

~ITROBENZENE-d5{23~120) 91 \ TERPBENYL-dl4(18-137) 79 ' 2-FLUOROPHENOL(2S-121) 78 \ 

IFLOOROBIPHSll'/L{J0-115) 96 I PHENOL-d5(24-113) 80 I 2,4,6-TRIBROMOPHENOL(l9-122} 63 I 

THANOL 2 ug/g ND 05-20-92 GC/FID 

lRMALDEHYDE 10951 ug/Kg 9021 B*,J 06-05-92 HPLC 

IOM 3.8 mg/Kg 172 05-23-92 CLP METALS 
GHROMIUM 1.4 mg/Kg 17.0 OS-23-92 CLP METALS 

~IUM 
0.4 mg/Kg 2.3 OS-23-92 CLP METALS 
0.2 mg/Kg 443 05-19-92 CLP METALS 

~ICKEL 1-6 mg/Kg 33.5 05-23-92 CLP METALS 
,, 

lIUM (TCLP) 16 ug/L 1150 05-28-92 CLP METALS 
MIUM (TCLP) 2 ug/L 8.8 05-28-92. CLP METALS 

"~ROMIOH (TCLP) 3 ug/L 4.7 05-28-92 CLP METALS t (TCLP) 1 ug/L 17.3 05-29-92 CLP METALS 
KEL (TCLP) 8 ug/L ND 05-28-92 CT.P M~'T'?IT.<: 



SH.~~NON&WILSON ~,, PEPER ~ARTI~ ~ 007 /009 

1; 
A1:4S 

1:CL:CENT: 
875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 • FAX (314) 434-0080 

SHANNO~ & WILSON, INC. REPORT: 430902SW(ll0) 
llSOO OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: SOIL 
I 
I 

ATAS # 
SAMPLE IO 

: 4309.02 
SW/l(BACKGROOND)AA 

DH 

l~PAltAMETER LIMIT 

l"METHYLENE CHLORIDE 5 
.CARBON TERTACHLORI:DE 5 
XYLENE 5 

IETHLY ISOBOTYL KliTONE ll 
FOLUENE 5 

Tln'L ETHYL :KETONE 11 
BENZENE 5 

IE:THYL ACETATE • 
CUMENE • 
1-BU'l'ANOL * 
.2-ETHOXYETHANOL * 

t-KETHYL-1-PROPANOL * 

UNITS 

u9/K9 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Rg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

DATE . . 06-08-92 

DATE SUBMITTED: 
PROJECT 

DHE 
RE~S ANALYZED 

7 05-18-92 
ND 05-18-92 
ND OS-18-92 
ND 05-18-92 
ND 05-18-92 
ND 05-18-92 
ND 05-18-92 
ND 05-18-92 
NI> 05-18-92 
ND OS-18-92 
ND 05-18-92 
ND 05-18-92 

OA/OC stnUlOGA'rB RECOVERJ:ES 

05-13-92 
z-301-os 

MBTIIOD 
REFERENCE 

CLP VOA 
C:C.P VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
.CLP VOA 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 

'OLUENE-d8(81-ll7) 108 'I BROMOPLUOROBENZENE(74-121) 84 I ·l,2-DICaLOROETHANE-D4(70-121) 93 'I 

IUTYL BENZYL PBTHALATE 710 ug/Kg ND 05-26-92 CLP SVOA 
!BUTYL PHTHALATE 710 ug/Kg ND 05-26-92 CLP SVOA 
I(2-ETHYLHEXYL)PHTHALATE 710 ug/Kg ND 05-26-92 CLP SVOA 

.:PHENOL no ug/Kg ND 05-26-92 CLP SVOA 
1l~HT.HALENE 710 ug/Kg 93 J 05-26-92 CLP SVOA 

!'lCLOHEXANONE * u9/K9 ND 05-26-92 CLP SVOA TIC 
TOLUENB-2,4-DIISOCYAMATE * ug/Kg ND 05-26-92 CLP SVOA·TIC 

-ITROSOIMINO DIETBANOL * ug/Kg ND 05-26-92 CLP SVOA TIC 
PICHLOROHYDRIN * ug/Kg ND 05-26-92 CLP SVOA TIC 
ISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-26-92 CLP SVOA TIC 

I OA{OC SURROGATE RECOVERIES 

~ITROBENZENE-d5(23-120) so \ TERPHENYL-dl4(18-137) 33 ' 2-FLOOROPHENOL(25-12l) 44 \ 

1-FLUOROBIPHENYL(30-ll5) 59 I PHENOL-d5(24-ll3) 42 \ 2,4,6-TRIBROMOPHENOL(l9-122) 30 % 

METHANOL 2 ug/g ND 05-20-92 GC/FID 
IORMALDEH:iDE 10804 ug/Kg 6026 B*,J 06-05-92 HPLC 

ARIOM 3.8 mg/l<g 163 05-23-92 CLP METALS 
£:HROMIUM l.4 mg/Kg 15.5 OS-23-92 CLP METALS .. 

IADMIUM 0.4 mg/Kg 2.5 05-23-92 CLP METALS 
E:AD 0.2 mg/Kg 323 05-19-92 CLP METALS 

NICKEL 1.6 mg/Kg 34.9 05-23-92 CLP METALS 

IP..RIUM (TCLP) 16 ug/L 1230 05-28-92 CLP METALS 
ADMIUM (TCLP) 2 ug/L 9.4 05-28-92 CLP METALS 

f'HROMIUM (TCLP) 3 ug/L 7.2 05-28-92 CLP METALS l;:Ao ( TCLP) 1 ug/L 24.0 05-29-92 CLP METALS 
ICKEL (TCLP) 8 ug/L 9.9 05-28-92 CLP HETJ\LS 



1.Jlj• J.-, v..;. ___ J.~ SHA.~~ON&WILSO~ ~~~ PEPER MARTI~ 141002:009 

875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 43+4570 - FAX (314) 434-0080 
• 

SHANNON & WILSON, INC. 

I 
I 

11500 OLIVE _BLVD. SUITE 276 ( ' 
ST. LOUIS, MO 63141 · s / / : A . 
ATTN: LARRY ROSEN w . . . _ J 

. I 

SAMPLE MATRIX: SOIL 
ATAS # : 4166.01 
SAMPLE ID r SW/l(A)D 6.1-6.9 A 

1~ARAJCETER 
:on 

L:no:!r lJRIH 

,~THYLENE CHLORIDE 9 ug/K(J 
_:::ARBON TERTACBLORIDE 9, ug/Kg 
XYLENE 9 ug/Kg ry ISOBUTYL ICSTONE 18 ug/Kg 
t'OLUENE 9 ug/Kg 

THYL ETHYL KETONE 18 ug/Kg 
BENZENE 9 ug/'XJJ ,~THn. ACETATE • ug/Kg 
roMENE * ug/Kg 

1-BOTANOL * ug/Kg 
,-ETHOXYETHANOL * ug/Kg 

:-METHYT,,-1-PROPANOL * ug/Kg 

REPORT; 

DATE 

416601SW(107) 

05-26-92 

DATE SUBMITTED: 04-23-92 
PROJECT Z-301-05 

DUE Km:110:D 
RESULTS AIIA14YZEI) REFERENCE 

ND 04-24-92 CLP VOA 
ND 04-24-92 CLP VOA 
ND 04-24-92 CLP VOA 
ND 04-24-92 CLP VOA 
ND 04-24-92 CLP VOA 
ND 04-24-92 CLP VOA 
ND 04-24-92 CLP VOA 
ND 04-24-92 CLP VOA UC 
ND 04-24-92 CLP VOA TIC 
ND 04-24-92 CLP VOA TIC 
ND 04-24-92 CLP VOA TIC 
ND 04-24-92 CLP VOA TIC 

OA/QC SURROGATl!l Rl!l5PVBRIES 

''OLUENE-dS(-81-117) 107 \ BROMOFLUOROBENZENE(74-121) 79 11 l,2-DICHLOROETHANE-04(70-121) 100, ,= BBNZYL PBTBALA"" · 35000 ug/Kg ND 05-07-92 CLP SVOA 
!BUTYL PHTHALATE 35000 ug/Kg ND 05-07-92 CLP SVOA 
I(2-ETHlLHEXYL)Pa'l'HALATB 35000 ug/Kg ND 05-07-92 CLP SVOA 

,PHENOL 35000 ug/Kg ND 0S-07-92 CLP SVOA 
IAPHTHALENE 35000 ug/Kg ND 05-07-92 CLP SVOA 

YCLOHEXANONE * ug/Kg ND 05-07-92 CLP SVOA '.l'IC 
TOLOENE-2,4-DIISOCYANATE * u.9/Kg ND 05-07-92 CLP SVOA.TIC 

IITROSOIMINO DIETHANOL .. ug/Kg ND 05-07-92 CLP SVOA TIC 
PICHLOROHYDRIN .. ug/Xg ND 05-07-92 CLP SVOA TIC 

BISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-07-9.2 CLP SVOA TIC 

I QA/OC SURROGATE IU!fCOVERIES 

iITROBBNZEllE-d5(23-120) 65 ' TRRPBENYL-dl4(18-137) 100 t 2-FLOOROPHENOL(2S-:121) 69 ' -FLUOROBIPHENYL(J0-115) 78 ~. PK!NOL-d5(24-113) 59 \ 2, 4, 6-'I'RIBROMOPHENOL ( l 9_-122) 66 ,. 
METHANOL 2 ug/g ND 05-11-92 GC/FID rDEBYDE 16399 ug/Kg 72000 B* 05-23-92 HPLC 

IUM 3.8 mg/Kg 243 04-30-92 CLP METALS 

EMIUM 1.4 mg/Kg 23.0 04-30-92 CLP METALS 
MIUM 0.4 mg/Kg 0.74 04-30-92 CLP METALS . 0.2 mg/Kg 675 04-29-92 CLP METALS 

NICKEL l.6 mg/Kg 30.4 04-30-92 CLP METALS 
" 

I\.RI!JM (TCLP) 16 ug/L 1280 05-11-92 CLP METALS 
ADMIUM (TCLP) 2 ug/L 4.4 OS-11-92 CLP .METALS .~OMrUM ( TCLP) 3 ug/L 4.5 05-11-92 CLP .METALS 
!AD (TCLP) l ug/L 184 05-12-92 CLP .METALS 
CJCEL (TCLP) 8 ua/L 66 OC.-11 -<n t"'T 'D 1.11:''T'l'IT C' 



uts.-1::!/~..! 15:Ul --·· '0'31-1 8i2 81 i8 SHA .. ~~0N&WILS0N ~~~ PEPER ~ARTI~ ~ 003-'009 

I A 'T' A ,... 

I
. .f':I. A .• /!~ 875 Fee Fee Road 

i CLIJ!!NT: SHANN~N & WILSON, INC. 

• Maryland Heights, MO 63043 • (314) 434-4570 • FAX (314) 434-0080 

REPORT: 416602SW(107) 
11500 OLIVE BLVO. SUITE 276 

I 
I 

ST. LOUIS, MO 63141 
A'rTN: LARRY ROSEN 

SAMPLE MA'l'RIX 
ATAS # 
SAMPLE ID 

I. METHYLENE CHLORIDE 

· CARBON TERTACHLORIDE 
XYLENE 

I METHLY ISOBUTYL KETONE 

. TOLUENE 
METHYL ETHYL KETONE 

I BENZENE 
ETHYL ACETATE 
CUMENE 
l-BUTANOL 

12-ETEOXYETHANOL 
2-METHYL-l-PROPANOL 

SOIL 
4166.02 
SW/l(A)C 19.0-61.0 A 

DJ!iT 
LiaCI~ lJIIH'S 

6 ug/Kg 
6 ug/Xg 
6 ug/Kg 

13 ug/Kg 
6 ug/Kg 

13 ug/Kg 
6 ug/Xg 

* ug/Kg 

* ug/Kg 
* ug/Rg 
* ug/Kg 
* ug/KCJ 

DATE 05-26-92 

DATE SUBMITTED: 
PROJECT . . 

DM:B 
RB8ULTS ADLYZBO 

ND 04-24-92 
ND 04-24-92 
NO 04-24-92 
ND 04-24-92 
ND 04-24-92 
ND 04-24-92 
ND 04-24-92 
ND 04-24-92 
ND 04-24-92 
ND 04-24-92 
NO 04-24-92 
ND 04-24-92 

QA/QC SURROGATS RECOVERIES 

04-23-92 
Z-301-05 

METHOD 
RBPDBHCB 

CLP VOA 
CLP ~OA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 

·CLP VOA 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 

I '1'0LUENE-d8(81-117) 104 \ BROMOFLUOROBENZENE(74-l2l) 100 % 1,2-DICHLORO!TBANE-D4(70-121) 112 ~ 

I BOTYL BENZYL PRTHALATE 850 ug/Kg ND 05-06-92 CLP SVOA 
DIBUTYL PHTHALATB . 850 ug/Kg ND 05-06-92 CLP SVOA 
DI(2-ETHYLBEXYL}PHTHALATE 850 ug/Xg 180 BJ 05-06-92 CLP SVOA I PHEliOL 850 ug/Kg ND 05-06-92 CLP SVOA 
NAPHTHALENE 850 ug/Kg ND 05-06-92 CLP SVOA 
CYCLOBEXANONE * ug/Xg ND 05-06-92 CLP SVOA TIC I TOLOENE-2, 4-DIISOCYANATE * ug/Kg ND 05-06-92 CLP SVOA TIC 
NITROSOIMINO,DIETHANOL * ug/Kg ND 05-06-92 CLP SVOA TIC 
EPICHLOROHYDRIN * ug/Kg ND 05-06,-92 CLP SVOA TIC 
BISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-06-92 CLP SVOA TIC 

I ~A,gc SURROGATE RECOVERl!!l,S 

I NITROBENZENE-d5 { 23-120) 70,. TERPHENYL-dl4(18-137} 110 % 2-FLUOROPHENOL(25-121) 80 \ 
2-FLUOROBIPHENYL(J0-115) 79 \ PHENOL-d5(24-113) 68 \ 2,4,6-TRIBROMOPHENOL(l9-l22) 69 'II 

. METHANOL 2 ug/g ND 05-ll-92 GC/FID I FORMALDEHYDE 14267 ug/Kg 97000 B* 05-23-92 HPLC 

BARIUM 3.8 mg/Kg 107 04-30-92 CLP METALS I CHROMIUM 1.4 mg/Kg 19.5 04-30-92 CLP METALS 
CADMIUM 0.4 mg/Kg ND 04-30-92 CLP METALS 
LEAD 0.2 mg/Kg 15.5 04-29-92 CLP METALS 

NICKEL l.6 mg/Kg 19.7 04-30-92 CLP METALS 

I BARIUM { TCLP) 16 ug/L 1620 05-11-92 CLP METALS 
CADMIUM (TCLP) 2 ug/L ND 05-11-92 CLP METALS I CHROMIUM (TCLP) 3 ug/L 6.2 05-11-92 CLP METALS 
LEAD (TCLP) l ug/L 5.2 05-12-92 CLP METALS 
ll!TrT<'l-'T /'l'f'T. \ Q .,- IT .,. .. .:. nc:_11_0-, ,-.,Y- n Ut:'ffl1\T ~ 



LA rM-. .a r-"¥ 
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..§. ..a. ..t. ~:,._J 875 Fee Fee Road · • Maryland Heights, MO 63043 •· (314) 434-4570 • FAX (314) 434-0080 

CLIENT: 

I 
SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

REPORT: 

DATE 

418801SW(107) 

05-26-92 
ATTN: LARRY ROSEN 

I 
I 

SAMPLE MATRIX: SOIL 
ATAS # . : .... ~_!!:UL 01 DATE SUBMITTED: 
SAMPLE ID · :'.:"F'S~/-1-(B)D 11.0-12.0 A PROJECT : 

PARAMETER 

I 
METHYLENE CHLORIDE 

l
~ARBON TERTACHLORIDE 

a.ENE . , 
TBLY ISOBUTYL KETONE 

TOLUENE 

I. :!:THYL ETHYL KETONE 

.l:NZENE 
ETHYL ACETATE 

ENE 
OTANOL 
THOXYETHANOL 

2-METHYL-1-PROPANOL 

I 

DET 

LIMIT UHITS RESULTS 

- ·-'!"~_-·-:-

DATE 

ANALYZED 

.;;:;;:;~: · -~- 830 · - -~:.ugµcg~=:;;,.ffo -~ 05-07-92 

33 ug/Kg_ · ND 05~06-92 
33 ug/Kg ND 05-06-92 
67 : ug/Kg ND 05-06-92 
33 ug/Kg ND 05-06-92 

~~=---°";L _ 67 :~<;J/K'( - ;~_:.. -ND,-- ~ii"-;~,\t;·:::05-06-92 
ffe ~J , _11,,.,. 33 · ug/Kg - · ND 05-06-92 
v:::rr .,, , -:->·.:. .. *.. -~91.,~ .... ~- .. _ND .·· .. 05-06-92 
- . ~ . ·, * - -.. ~g/ic(:-=~~.;".::_r=~~f~T~-~ 

* ug/Kg._.· ND. 05~~2-
* ug/Kg ND 05-06-92 
* ug/Kg ND 05-06-92 

OA/OC SURROGATE RECOVERIES 

04-27-92 
Z-301-05 

METHOD 
REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 

-~P_lcOA 
CLlbiVOA 
CLP VOA 
CLP VOA TIC 

~P"'VOA TIC 
:. ~CLP VOA TIC 

CLP VOA TIC 
CLP VOA TIC 

l)LUENE-d8(81-117) 105 I 

BUTYL BENZYL PHTHALATE ... • · 
DIBUTYL PHTHALATE 

BROMOFLUOROBENZENE(74-121) 115 I 1,2-DICHLOROETHANE-D4(70-121) 100 I 

l~;~~THYLBEXYL) PHTHALAT~. 

NAPHTHALENE 
ill'CLOHEXANONE 
ll>LUENE-2,4-DIISOCYANATE 
NITROSOIMINO DIETHANOL · 

IICHLOROHYDRIN •• · . · 
SPHENOL A/EPICHLOROHYDRIN 

4400 
4400 
4400 
4400 
4400 

* 
* 
* 

* 
* 

ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 

. ug/Kg •'• ND 

ug/Kg ND 
.ug/Kg ND 

05-14~92 CLP SVOA 
05-14-92 CLP SVOA 
05-14-92 CLP SVOA 
05-14;....92 CLP SVOA 
05-14-92 CLP SVOA 
05-14-92 CLP SVOA TIC 
05~'1·4-92' · ~~ _.,.~P SVOA TIC 
05-14-92- CLP SVOA TIC 
05-14-92 CLP SVOA TIC 
05-14-92 CLP SVOA TIC 

-·-,. 

I 
. ·_ ... ....... ·._: .. -.. QA/QC SURROGATE RECOVERIES~.;_ .. ~--::--<·-~;:> .. · --~- ._. __ 

. TROBENZENE-d5(23-120)·};r!fi4 !ii TERPHE~-dl;(l8_-137)·¥,[56 %:•ii 2~FLUOROPHENOL(25-121)-._._~·'. · 
2-FLUOROBIPHENYL(30-115) \i 48 % .. PHENOL-d5(24-113.) •~';-:,"fj:,t40.I ''2';4,6..:TRIBROMOPHENOL(l9-122) 

37 \ 
32 I 

ITHANOL 
FORMALDEHYDE 

.ffiIUM 
a;OMIUM 

l
~~~IUM 

•CKEL 

li\RIUM ( TCLP) 
ill MI UM ( TCLP) 
ROMIUM (TCLP) 

T,,EAD ( TCLP) 

l'.CKEL (TCLP) 

2 ug/g 
13333 ug/Kg 

3.8 mg/Kg 
1.4 mg/Kg 
0.4 mg/Kg. 
0.2 mg/Kg 
1.6 mg/Kg 

16 ug/L 
2 ug/L 
3 ug/L 
1 ug/L 
8 ug/L 

ND 05-11-92 GC/F.J.D -· 39000 B* 05-23-92 HP:r:.c· 

186 05-06-92 CLP METALS 
19.2 05-06-92 CLP METALS 
0.62 05-06-92 CLP METALS 
19.8 05-07-92 CLP METALS 
22.0 05-06-92 CLP METALS 

1170 05-11-92 CLP METALS 
ND 05-11-92 CLP METALS 
5.2 05-11-92 CLP METALS 
17.1 05-12-92 CLP METALS 
34.7 05-11-92 CLP METALS 



./e E! I a 'i== I. . ~ r fi r A~ C1 
.1 ..s. iii .,t. ,a~___; 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570- FAX (314) 434-0080 · 

SHANNON & WILSON, INC. REPORT: rENT• 11500 onIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 DATE 

418802SW(l07) 

05-26-92 
ATTN: LARRY ROSEN 

SAMPLE MATRIX 
ATAS # 

: SOIL 
:_ .. 4l8a....02 DATE SUBMITTED: I 

I 
SAMPLE ID t·~s'fl/l(B)C 14.0-19.0 A • PROJECT 

04-27-92 
Z-301-05 

PARAMETER 

I 
METHYLENE CHLORIDE E TERTACHLORIDE 

Y ISOBUTYL KETONE 
TOLUENE 
.. THYL ETHYL KETONE 
-lfflzENE 
ETHYL ACETATE 

E~OL 
THOXYETHANOL 

.-~THYL-1-PROPANOL 

'LUENE-d8(81-117) 88 % 

BUTYL BENZYL PHTHALATE 

E
UTYL PHTHALATE 
2-ETHYLHEXYL)PBTHALATE 
NOL 

NAPHTHALENE 

ICLOHEXANONE 
LUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 

_,_-:~--..:: 

DET 
LIMIT 

6 
6 
6 

13 
6 

UNITS RESULTS 

.... _, . 
.. • --~ .• __:,;,----.i:'.~ •• ~--

DATE 

ANALYZED 

· -ug/Kg_,~~R?--· -5,-. .J 05-08-92 
ug/Kg . ND 05-08-92 
ug/Kg ND 05-08-92 
ug/Kg ND 05-08-92 

13 
ug/Kg . ND 05-08-92 

--~ /Kg 
0

_ • -~·· ND.•,-· -:--.•'i!trlrt:GC~08-92 

C 6 
•.. .•. * 

* 
* 
* 
* 

ug/Kg ND 05-08-92 

.. u91JS._g:-=:f;-,---'r- _!!B,c;, 1a~-----= 05-08-92 
ug/K9,·_ · · ·_ :::.:..:~~-..i$~~-=:9~_ 
ug/Kg _._... .,, ND_._ 05---08.-92 
ug/Kg _.,. ND 05-08-92. 

ug/Kg ND 05-08-92 

OA/OC SURROGATE RECOVERIES 

METHOD 

REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 

~:.I! 
CLP VOA 
CLP VOA TIC 

. ;....,.;., 
, . .a..P . VOA TIC 

:. .pL'Jl VOA TIC 
CLP VOA TIC 
CLP VOA TIC 

BROMOFLUOROBENZENE(74-121) 106 % l,2-DICHLOROETHANE-D4(70-121) 99 % 

840 ug/Kg ND 05-14-92 CLP SVOA 
840 ug/Kg ND 05-14-92 CLP SVOA 
840 ug/Kg ND 05-14-92 . CLP SVOA 
840 ug/Kg ND .05-14.:.92 CLP SVOA 
840 ug/Kg ND 05-14-92 CLP SVOA .. 

* ug/Kg ND 05-14-92 CLP SVOA TIC 

* ug/Kg ND os..:i4-92"" -~.:. ,,<;LP SVOA TIC 

* ug/Kg ND 05-14-92· CLP SVOA TIC-· 

* ug/Kg ND 05-14-92 CLP SVOA TIC I ICHLOROHYDRIN 
SPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-14-92 CLP SVOA TIC 

ITROBENZENE-d5(23-120) 
2-FLUOROBIPHENYL(30-115) 

ITHANOL 
FORMALDEHYDE 

1:~~UM 
.CADMIUM 

l~KEL 
E
. IUM (TCLP) 

MIUM (TCLP) 
OMIUM (TCLP) 

I
" BAD ( TCLP) 

CKEL (TCLP) 

s;?A/OC SURROGATE RECOVERIES 
.-.\~- ;----7'". ._, ·----: 

- : ~~- . 

33 \ TERPHENYL:.,;dl4(18-137)'!:;·;34 % --~:-2-FLUOROPHENOL(25-121) ·;;::,:_~:_'{// 31 ~_;l 
30 % PHENOL-d5(24-113) -·30 % 2,4,6-TRIBROMOPHENOL(l9-12.2):'c: 24 %;.~-

2 ug/g ND 05-11-92 GC/FJ.D -12692 ug/Kg 23000 B*,J 05-23-92 HP~c· 

3.8 mg/Kg 110 05-06-92 CLP METALS 
1.4 mg/Kg 15.3 05-06-92 CLP METALS 
0.4 mg/Kg ND 05-06-92 CLP METALS 
0.2 mg/Kg 18.4 05-07-92 CLP METALS 
1.6 mg/Kg 16.9 05-06-92 CLP METALS 

16 ug/L 1230 05-11-92 CLP METALS 
2 ug/L ND 05-11-92 CLP METALS 
3 ug/L 3.0 05-11-92 CLP METALS 
1 ug/L 1.2 05-12-92 CLP METALS 
8 ug/L 32.9 05-11-92 CLP METALS 
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CLIENT: 

I' 
SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX 
ATAS # 

: SOIL 
; -:, .A18{t. 03 · 

REPORT: 

DATE : 

418803SW(l07) 

05-26-92 

DATE SUBMITTED: I­
I 

SAMPLE ID : 

0 SW/r(B)D 19.0-21.3 A PROJECT .. . 
04-27-92 
Z-301-05-

PARAMETER 

1· 
METHYLENE CHLORIDE 

(

~~N TERTACHLORIDE 
t'LENE 
THLY ISOBOTYL KETONE 

TOLUENE 

:. . 

DET 

LIMIT 

7 
7 
7 

14 
7 

UHITS RESULTS 

__ ,.;_ ...... ·-·· ~··--~~-·~-

DATE 

ANALYZED 
METHOD 

REFERENCE 

--u~fKg-:::-~9:7!?.-J~J 05-08-92 CLP VOA 
ug/Kg ND - . 05-08-92 CLP VOA 
ug/Kg ND 05-08-92 CLP VOA 
ug/Kg ND. 05-08-92 CLP_:VOA 

ug/Kg __ ~ . ND .. -~_.g~;;08-92 . :...~~S:PA 

I THYL ETHYL KETONE 
NZENE 

ETHYL ACETATE 

,r:.,;...:.~~~-e;,.t.. 
s ii Ti!"" 
:ii~ - <+·:;,,.,·" 

14 :::~/Kg_.· :·4- ND : . ...-.'J;jf~t7§1iiiF-08-92 .· ;--~A 

- 7 ug/Kg ND 05-08-92 _CLP VOA 
_ ugiJCgu. -;-.,,; _--.tmv.: 5 · .., _. ____ 0,5-0_8-92 c_L._?.,.;,y.oA TIC 

- ""'5, ~;:::'~~--- .• * 

ENE 
OTANOL 
THOXYETHANOL 

* ug/Kg_~~~-- 1n-.::=-:"'.....f9-,,SJ2 .... 0~· voA TIC 

* ug/Kg ·.· .,_.. ND,. Q-~-92 :. ~p VOA TIC 

* ug/Kg ND 05-08-92. CLP VOA TIC 

* ug/Kg ND 05-08-92 CLP VOA TIC 

QA/OC SURROGATE RECOVERIES 

rLUENE-d8(81-117) 100 \ 

BUTYL BENZYL PHTHALATE 

BROMOFLUOROBENZENE(74-121) 116 \ .l,2-DICHLOROETHANE-D4(70-121) 108 \ 

l!
OTYL PHTHALATE 
2-ETHYLHEXYL)PHTHALATE 
NOL 

NAPHTHALENE 
•~CLOHEXANONE · 
l.,LUENE-2,4-DIISOCYANATE 
NITROSOIMINO DIETHANOL 

IICHLOROHYDRIN . ·· 
SPHENOL A/EPICHLOROHYDRIN 

ITROBENZENE-d5(23-120) ·:- ~~- \ 
2-FLUOROBIPHENYL(J0-115) ·· 60 \ 

ITHANOL 
FORMALDEHYDE 

.'DIUM 
a;OMIUM 

1
-lRIUM ( TCLP) 
i.DMIUM ( TCLP) 
ROMIUM (TCLP) 

r-.EAD ( TCLP) 
1:CKEL (TCLP) 

890 ug/Kg ND 05-14-92 CLP SVOA 
890 ug/Kg ND 05-14-92 CLP SVOA 
890 ug/Kg ND 05-14-92 CLP SVOA 
890 ug/Kg ND 05..;.14-92 CLP SVOA 
890 ug/Kg ND 05-14-92 CLP SVOA 

* ·-- ug/Kg ND 

* ug/Kg ND 
05-14-92 CLP SVOA TIC 
os-i4-92""' .:-~ .,~CLP SVOA TIC 

* ug/Kg ND 05-14-92 CLP SVOA TIC 

* ug/Kg . ND 05-14-92 CLP SVOA TIC 

* ug/Kg ND 05-14-92 CLP SVOA TIC 

.. ·· .. ··. 
QA/QC SURROGATE RECOVERIES _: .'-5:-.'~--;_ 

. '. ,'-· :} .. _' . 

TERPHEm.;.a14 (l8-1J1>···:J'75 , ,· :. 2-FLuoRoPHENOL(25.;.121)'·-~'i .. · 
PHENOL-d5(24.:.11J) · :-· ·Go , 2,4,6..;.TRIBROMOPHENOL(l9-122) 

62-\ 
54 \ 

2 ug/g ND 05-11-92 GC/~J.P 
13569 ug/Kg 11000 B*,J 05-23~92 HPLC 

3.8 mg/Kg 123 05-06-92 CLP METALS 
1.4 mg/Kg 23.4 05-06-92 CLP METALS 
0.4 mg/Kg 0.57 05-06-92 CLP METALS 
0.2 mg/Kg 20.6 05-07-92 CLP METALS 
1.6 mg/Kg 27.7 05-06-92 CLP METALS 

16 ug/L 845 05-11-92 CLP METALS 
2 ug/L ND 05-11-92 CLP METALS 
3 ug/L 5.5 05-11-92 CLP METALS 
1 ug/L 4.7 05-12-92 CLP METALS 
8 ug/L 16.5 05-11-92 CLP METALS 



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

fIENT, 

I 

SHANNON & WILSON, INC. REPORT: 418804SW(l07) 

05-26-92 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 DATE 
ATTN: LARRY ROSEN · 

SAMPLE MATRIX : SOIL . 
ATAS # ·. ;.$_:.4laa .• 04 ' 
SAMPLE +D~ ;· :"¼-SW/l~(B)C 24.0-59.0 A 

DATE SUBMITTED: 04-27-92 
Z-301-05 

I 
PARAMETER. 

L CIILORI~E 

E
w.RBON TERTACHLORIDE 

YLENE 
THLY ISOBOTYL KETONE 

TOLUENE. 

. _ ... - ... 

DET 

LIMIT 

6· 
6 
6 

13 

UNITS RESULTS 

.. . ~,.. .. __ _ 

PROJECT ·: 

DATE 
ANALYZED 

,;-.-,:--,,~~--~~ 

METHOD 
REFERENCE 

·~'ug/Kg~· ND., 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 

6 

~-.:.-.:.:~--- 13 

ug/Kg ND ~-06-92 . .;._..,..,,_Cl,P-;:¥S)A 
-~·~g/Kg ',; ND • :~ i' ¾&J6-92 --<m~A 

'

ETHYL ETHYL KETONP: ' -ENZENE · -..: PI as-· .. . ·- 6 ug/Kg . ND 05-06-92 CLP VOA 
uga~a!-:>·. :tm~. ·· OS-:.06-92 "~-!? ... VOA TIC ETHYL ACETATE , 

E NE 
-rs ...... ..,,,..,<·· ····,~ * 

*· .. - .. 4QL?$L ~ , 
ug/Kg. e.·~~Y. ---~6-~2. ·· ,~p VOA TIC 

OTANOL 
THOXYETHANOL 

•~METBYL-1-PROPANOL 

IOLUENE-d8(81-117). 92 % 

'tuTYL BENZYL PHTHALATE 

E
OTYL PHTHALATE 
2-ETHYLHEXYL)PHTHALATE 
NOL 

NAPHTHALENE , 
l'rct0HEXANONE 
9:>LUENE-2,4-DIISOCYANATE. 
NITROSOIMINO DIETHANOL 

* 
* 
* 

ug/Kg "'" ND,.· -059)6-92 · · t. ! CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 

OA/OC SURROGATE RECOVERIES 

BROMOFLUOROBENZENE(74-121) 102 % . 1,2-DICHLOROETHANE-D4(70-121) 98 \ 

850 ug/Kg ND 05-14-92 CLP SVOA 
850 ug/Kg ND 05-14-92 CLP SVOA 
850 ug/Kg ND 05-14-92 CLP SVOA 
850 ug/Kg ND 05-14-92 CLP SVOA 
850 ug/Kg ND 05-14-92 CLP SVOA 

* ug/Kg ND 05-14-92 CLP SVOA TIC 

* ug/Kg ND 05.:14.:g·t" .-.: ~LP SVOA TIC 
* ug/Kg ND 05-14-92 CLP SVOA TIC 

* ug/Kg ND 05-14-92 CLP SVOA.TIC 

IPICHLOROHYDRIN 
ISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-14-92 CLP SVOA TIC 

,~TROBENZENE-d5 ( 23-120) 
2-FLUOROBIPHENYL(30-115) 

i_THANOL 

~RMALDEHYDE 

• 0 IUM 
a;OMIUM 

I
' ~'!\.RIUM (TCLP) 

\DMIUM ( TCLP) 
ROMIUM (TCLP) 

,T~~AD ( TCLP) l'r CK.EL < TCLP > 

OA/OC SURROGATE RECOVERIES 
. 

. ·._.· t--

46 \ TERPHENYL~d14(18-137)'. 61 \ 2-FLUOROPHENOL(25-121) 46 I 
42 I 46 \ PHENOL-d5(24-113) 44 \ 2,4,6-TRIBROMOPHENOL(l9-122) 

2 
12853 

ug/g 
ug/Kg 

3.8 mg/Kg 
1.4 mg/Kg 
0.4 mg/Kg'· 
0.2 mg/Kg 
1.6 mg/Kg 

16 ug/L 
2 ug/L 
3 ug/L 
1 ug/L 
8 ug/L 

ND 
100000 B* 

131 
23.4 
ND 
17.2 
25.0 

1530 
2.2 
ND 

17.2 
88.3 

05-11-92 
05-23-92 

05-06-92 
05-06-92 
05-06-92 
05-07-92 
05-06-92 

05-11-92 
05-11-92 
05-11-92 
05-12-92 
05-11-92 

GC/'!°.JJJ 
HPLC 

CLP METALS 
CLP METALS 
CLP METALS 
CLP METALS 
CLP METALS 

CLP METALS 
CLP METALS 
CLP METALS 
CLP METALS 
CLP METALS 
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'CLIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX 
ATAS # 

SOIL 
4203.01 

I 
I SAMPLE ID : SW/l(C)D 8.5-9.0 A 

E
METHYLENE CHLORIDE 

N TERTACHLORIDE 
NE 

METHLY ISOBUTYL KETONE 
liTOLUENE 
9METHYL ETHYL KETONE 

BENZENE 
l£THYL ACETATE 

-~UMENE 
1-BUTANOL 
2-ETHOXYETHANOL 

t-METHYL-1-PROPANOL 

DET 
LDUT 

1000 
1000 
1000 
2000 
1000 
2000 
1000 

* 
* 
* 
* 
* 

UHITS 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

REPORT: 

DATE 

420301SW(l07} 

05-26-92 

DATE SUBMITTED: 04-29-92 
PROJECT : Z-301-05 

DATE METHOD 
RESULTS ANALYZED REFERENCE 

ND 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA 
45000 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA 
1200 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA TIC 
ND 05-06-92 CLP VOA TIC 
ND 05-06-92 CLP VOA TIC 
ND 05-06-92 CLP VOA TIC 
ND 05-06-92 CLP VOA TIC 

QA/QC SURROGATE RECOVERIES 

lroLUENE-d8(81-117) 95 % BROMOFLUOROBENZENE(74-121) 88 % l,2-DICHLOROETHANE-D4(70-121) 93 % 

BUTYL BENZYL PHTHALATE 32000 ug/Kg ND 05-14-92 CLP SVOA 
IIBUTYL PHTHALATE 32000 ug/Kg ND 05-14-92 CLP SVOA 

I(2-ETHYLHEXYL}PHTHALATE 32000 ug/Kg ND 05-14-92 CLP SVOA 
PHENOL 32000 ug/Kg ND 05-14-92 CLP SVOA 

lAPHTHALENE 32000 ug/Kg . 8300 J 05-14-92 CLP SVOA 
YCLOHEXANONE * ug/Kg ND 05-14-92 CLP SVOA TIC 

TOLUENE-2,4-DIISOCYANATE * ug/Kg ND 05-14-92 CLP SVOA TIC 

lITROSOIMINO DIETHANOL * ug/Kg ND 05-14-92 CLP SVOA TIC 
PICHLOROHYDRIN * ug/Kg ND 05-14-92 CLP SVOA TIC 
ISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-14-92 CLP SVOA TIC 

I QA/QC SURROGATE RECOVERIES 

NITROBENZENE-d5(23-120) 93 % TERPHENYL-dl4(18-137) 125 % 2-FLUOROPHENOL(25-121) 85 % 

r-FLUOROBIPHENYL(30-115) 92 % PHENOL-d5(24-113) ,84 % 2,4,6-TRIBROMOPHENOL(l9-122) 64 % 

METHANOL 2 ug/g ND 05-ll-92 GC/FID 

IORMALDEHYDE 15896 ug/Kg 31000 B* 05-23-92 HPLC 

ARIUM 3.8 mg/Kg ll8 05-06-92 CLP METALS 
. CHROMIUM 1.4 mg/Kg 19.1 05-06-92 CLP METALS 

tADMIUM 0.4 mg/Kg 1.8 05-06-92 CLP METALS 
EAD 0.2 mg/Kg 539 05-07-92 · CLP METALS 

NICKEL 1.6 mg/Kg 30.0 05-06-92 CLP METALS 

IARIUM (TCLP) 16 ug/L 1060 05-11-92 CLP METALS 
CADMIUM ( TCLP) 2 ug/L 7.1 05-11-92 CLP METALS 

IHROMIUM (TCLP) 3 ug/L 3.9 05-11-92 CLP METALS 
EAD (TCLP) 1 ug/L 1420 05-12-92 CLP METALS 
ICKEL (TCLP) 8 ug/L 53.8 05-11-92 CLP METALS 
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ICLIENT: 

I 

SHANNO~ & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: SOIL 
ATAS # : 4203.02 
SAMPLE ID SW/l(C)C 9.0-14.0 A 

'PARAMETER 
METHYLENE CHLORIDE 

ICARBON TERTACHLORIDE 
XYLENE 
METHLY ISOBUTYL KETONE 

ITOLUENE 
METHYL ETHYL KETONE 
BENZENE 

I
ETHYL ACETATE 
CUMENE 
1-BUTANOL 
2-ETHOXYETHANOL 

r-METHYL-1-PROPANOL 

DET 

LIMIT 

7 
7 
7 

13 
7 

13 
7 

* 
* 
* 
* 
* 

UHITS RESULTS 

ug/Kg 5 J 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg 11 J 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 
ug/Kg ND 

REPORT: 

DATE : 

420302SW(l07) 

05-26-92 

DATE SUBMITTED: 04-29-92 
PROJECT : Z-301-05 

DATE METHOD 
ANALYZED REFERENCE 

05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 

QA/QC SURROGATE RECOVERIES 

JoLUENE-d8{81-117) 82 % BROMOFLUOROBENZENE(74-121) 101 ' 1,2-DICHLOROETBANE-D4{70-121) 115 % 

BUTYL BENZYL PHTHALATE 870 ug/Kg ND 05-07-92 CLP SVOA 
tIBUTYL PHTHALATE 870 ug/Kg ND 05-07-92 CLP SVOA 

!(2-ETHYLHEXYL)PHTHALATE 870 ug/Kg ND 05-07-92 CLP SVOA 
PHENOL 870 ug/Kg ND 05-07-92 CLP SVOA 

~HTHALENE 870 ug/Kg ND 05-07-92 CLP SVOA 
CLOHEXANONE * ug/Kg ND 05-07-92 CLP SVOA TIC 

TOLUENE-2,4-DIISOCYANATE * ug/Kg ND 05-07-92 CLP SVOA TIC 
IITROSOIMINO DIETHANOL * ug/Kg ND 05-07-92 CLP SVOA TIC 

PICHLOROHYDRIN * ug/Kg ND 05-07-92 CLP SVOA TIC 
ISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-07-92 CLP SVOA TIC 

I OA/OC SURROGATE RECOVERIES 

NITROBENZENE-d5(23-120) 
w-FLUOROBIPHENYL(30-115) 

~THANOL 

(

FORMALDEHYDE 

ARIUM 
CHROMIUM 

itADMIUM 
.. EAD 

NICKEL 

ILARIUM (TCLP) 
lltADMIUM (TCLP) 

I
CHROMIUM (TCLP) 

EAD (TCLP) 
ICKEL (TCLP) 

77 % TERPHENYL-d14(18-137) 
85 % PHENOL-d5(24-113) 

2 ug/g 
13245 ug/Kg 

3.8 mg/Kg 
1.4 mg/Kg 
0.4 mg/Kg 
0.2 mg/Kg 
1.6 mg/Kg 

16 ug/L 
2 ug/L 
3 ug/L 
1 ug/L 
8 ug/L 

112 % 2-FLUOROPHENOL(25-121) 56 % 
80 11 2,4,6-TRIBROMOPHENOL(19-122) 79 % 

ND 05-11-92 GC/FID 
104000 B* 05-23-92 HPLC 

165 05-06-92 CLP METALS 
27.1 05-06-92 CLP METALS 
0.7 05-06-92 CLP METALS 
47.1 05-07-92 CLP METALS 
25.2 05-06-92 CLP METALS 

1660 05-11-92 CLP METALS 
ND 05-11-92 CLP METALS 
3_4 05-11-92 CLP METALS 
12.2 05-12-92 CLP METALS 
38.5 05-11-92 CLP METALS 
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'CLIENT: 

I 

SHANNON & WILSON, INC. 
11500 bLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX SOIL 
ATAS # 4203.03 

- SAMPLE ID SW/l(C)C 19.0-24.0 A 

METHYLENE CHLORIDE 
.CARBON TERTACHLORIDE 
.XYLENE 

METHLY ISOBUTYL KETONE 
-- ,TOLUENE 

.METHYL ETHYL KETONE 

.BENZENE 

.,-,ETHYL ACETATE 

ICUMENE 

DET 

LIMIT UNITS 

7 ug/Kg 
7 ug/Kg 
7 ug/Kg 

14 ug/Kg 
7 ug/Kg 

14 ug/Kg 
7 ug/Kg 

* ug/Kg 
* ug/Kg 
* ug/Kg 
* ug/Kg 
* ug/Kg 

RESULTS 

2 J 
ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 

REPORT: 

DATE : 

420303SW(107) 

05-26-92 

DATE SUBMITTED: 04-29-92 
PROJECT : Z-301-05 

DATE METHOD 
ANALYZED REFERENCE 

05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 

1-BUTANOL 
2-ETHOXYETHANOL 

-2-METHYL-l-PROPANOL 

OA/QC SURROGATE RECOVERIES 

ITOLUENE-d8(81-117) 94 % BROMOFLUOROBENZENE(74-121) 98 % 1,2-DICHLOROETHANE-D4(70-121) 121 % 

BUTYL BENZYL PHTHALATE 

IDIBUTYL PHTHALATE 
DI(2-ETHYLHEXYL)PHTHALATE 
PHENOL 

INAPHTHALENE 
CYCLOREXANONE 
TOLOENE-2,4-DIISOCYANATE 
NITROSOIMINO DIETHANOL 

~PICHLOROHYDRIN 
~ISPHENOL A/EPICHLOROHYDRIN 

930 
930 
930 
930 
930 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

* ug/Kg 
* ug/Kg 
* ug/Kg 
* ug/Kg 
* ug/Kg 

ND 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 

INITROBENZENE-d5(23-120) 

OA/OC SURROGATE RECOVERIES 

[

-FLUOROBIPHENYL(30-115) 

THANOL 

'

FORMALDEHYDE 

ARIUM 
CHROMIUM 

l ADMIUM 
EAD 
ICKEL 

~ARI UM ( TCLP) 
a;ADMIUM ( TCLP) 

~. CHROMIUM ( TCLP) 
fj..EAD ( TCLP) 
.ICKEL (TCLP) 

87 % TERPHEHYL-d14(18-137) 
98 % PHENOL-d5(24-113) 

2 ug/g 
14134 ug/Kg 

3.8 mg/Kg 
1.4 mg/Kg 
0.4 mg/Kg 
0.2 mg/Kg 
1.6 mg/Kg 

16 ug/L 
2 ug/L 
3 ug/L 
1 ug/L 
8 ug/L 

106 % 2-FLUOROPHENOL(25-121) 60 % 

71 % 2,4,6-TRIBROMOPHENOL(l9-122) 87 % 

ND 05-11-92 GC/FID 
12000 B*,J 05-23-92 HPLC 

173 05-06-92 CLP METALS 
33.5 05-06-92 CLP METALS 
1.1 05-06-92 CLP METALS 
27.4 05-07-92 CLP METALS 
46.8 05-06-92 CLP METALS 

2280 05-11-92 CLP METALS 
2.3 05-11-92 CLP METALS 
ND 05-11-92 CLP METALS 
13.9 05-12-92 CLP METALS 
61.0 05-11-92 CLP METALS 
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I CLIENT: 

I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX SOIL 
ATAS # : 4203.0.4 

I 
SAMPLE ID : SW/l(C)C 24.0-64.S 

DET 

~.PARAMETER LIMIT 

I 
METHYLENE CHLORIDE 7 

'CARBON TERTACHLORIDE 7 
XYLENE 7 
METHLY ISOBUTYL KETONE 14 

- -TOLUENE 7 

'METHYL ETHYL KETONE 14 
BENZENE 7 
ETHYL ACETATE * 

ICUMENE * 
1-BUTANOL * 
2-ETHOXYETHANOL * 

* 

A 

UHITS RESULTS 

ug/Kg ND 

ug/Kg ND 

ug/Kg ND 
ug/Kg ND 

ug/Kg ND 

ug/Kg ND 

ug/Kg ND 

ug/Kg ND 
ug/Kg *** 
ug/Kg ND 
ug/Kg ND 

ug/Kg ND 

REPORT: 420304SW(l07) 

DATE : 05-26-92 

DATE SUBMITTED: 04-29-92 
PROJECT : Z-301-05 

DATE METHOD 
ANALYZED REFERENCE 

05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92 CLP VOA TIC 
05-06-92. CLP VOA TIC 
05-06-92 CLP VOA TIC 12-METHYL-l-PROPANOL 

QA£QC SURROGATE RECOVERIES 

IIOLOENE-dS(Sl-117) 93 ' BROMOFLUOROBENZENE(74-121) 100 ' 1,2-DICHLOROETHANE-D4(70-121) 104 ' 
BUTYL BENZYL PHTHALATE 920 ug/Kg ND 05-07-92 CLP SVOA 

SIBUTYL PHTHALATE 920 ug/Kg ND 05-07-92 CLP SVOA 
I(2-ETHYLHEXYL)PHTHALATE 920 ug/Kg 270 J 05-07-92 CLP SVOA 

PHENOL 920 ug/Kg ND 05-07-92 CLP SVOA 

IAPHTHALENE 920 ug/Kg ND 05-07-92 CLP SVOA 
:YCLOHEXANONE * ug/Kg ND 05-07-92 CLP SVOA TIC 
_OLUENE-2,4-DIISOCYANATE * ug/Kg ND 05-07-92 CLP SVOA TIC 
NITROSOIMINO DIETHANOL * ug/Kg ND 05-07-92 CLP SVOA TIC 

IPICHLOROHYDRIN * ug/Kg ND 05-07-92 CLP SVOA TIC 
3ISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-07-92 CLP SVOA TIC 

(ITR0BENZENE-d5(23-120) 

QA£QC SURROGATE RECOVERIES 

79 ' TERPHENYL-dl4(18-137) 101 ' 2-FLUOROPHENOL(25-121) 57 ' [FLUOROBIPHENYL(30-115) 95 ' PHENOL-d5(24-113) 69 % 2,4,6-TRIBROMOPHENOL(l9-122) 83 \ 

THANOL 2 ug/g ND 05-11-92 GC/FID 

IRMALDEHYDE 14646 ug/Kg 39000 B* 05-23-92 HPLC 

ARIUM 3.8 mg/Kg 118 05-06-92 CLP METALS 
CHROMIUM 1.4 mg/Kg 18.7 05-06-92 CLP METALS 

1-:ADMIUM 0.4 mg/Kg 0.63 05-06-92 CLP METALS 
,EAD 0.2 mg/Kg 15.3 05-07-92 CLP METALS 
ICKEL 1.6 mg/Kg 23.7 05-06-92 CLP METALS 

IARIUM (TCLP) 16 ug/L 1400 05-11-92 CLP METALS 
'ADMIUM (TCLP) 2 ug/L ND 05-11-92 CLP METALS 

CHROMIUM (TCLP) 3 ug/L 3.3 05-11-92 CLP METALS .. , 
IEAD (TCLP) 1 ug/L 8.9 05-12-92 CLP METALS 

'ICKEL (TCLP) 8 ug/L 82 05-11-92 CLP METALS 
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'CLIENT: 

I 

SHANNON & WILSON, INC. 
11500 dLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX 
ATAS # : 

SOIL 
4226.01 

I 
'AMMETER 

SAMPLE ID : SW/l(D) D 6.5-9.0 

METHYLENE CHLORIDE E: TERTACHLORIDE 

~~~y ISOBUTYL KETONE 

l
:OOLUENE 
!ETHYL ETHYL KETONE 

· ENZENE 
ETHYL ACETATE 

IUMENE 

DET 

LIMIT 

6 
6 
6 

13 
6 

13 
6 

* 
* 
* 
* 
* 

A 

REPORT: 422601SW(l09) 

DATE 06-05-92 

DATE SUBMITTED: 05-01-92 
PROJECT : Z-301-05 

DATE METHOD 
UNITS RESULTS ANALYZED REFERENCE 

ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg 130 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg 3 J 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 

-BUTANOL 
2-ETHOXYETHANOL 

,-METHYL-1-PROPANOL 

QA£QC SURROGATE RECOVERIES 

IOLUENE-d8(81-117) 97 \ BROMOFLUOROBENZENE(74-121) 98 ' 1,2-DICHLOROETHANE-D4(70-121) 107 \ 

BUTYL BENZYL PHTHALATE 840 ug/Kg ND 05-13-92 CLP SVOA 
IIBUTYL PHTHALATE 840 ug/Kg ND 05-13-92 CLP SVOA 

I(2-ETHYLHEXYL)PHTHALATE 840 ug/Kg ND 05-13-92 CLP SVOA 
PHENOL 840 ug/Kg ND 05-13-92 CLP SVOA 

·"'APHTHALENE 840 ug/Kg ND 05-13-92 CLP SVOA 

IYCLOHEXANONE * ug/Kg ND 05-13-92 CLP SVOA TIC 
OLUENE-2,4-DIISOCYANATE * ug/Kg ND 05-13-92 CLP SVOA TIC 

NITROSOIMINO DIETHANOL * ug/Kg ND 05-13-92 CLP SVOATIC 

IPICHLOROHYDRIN * ug/Kg ND 05-13-92 CLP SVOA TIC 
ISPHENOL A/EPICHLOROHYDRIN * ug/Kg ND 05-13-92 CLP SVOA TIC 

'ITR0BENZENE-d5(23-120) 

2A£QC SURROGATE RECOVERIES # 

l
?-FLUOROBIPHENYL(30-115) 

THANOL 
FORMALDEHYDE 

~IUM 
CHROMIUM 

i;°~IUM 

J;~KEL 

.IUM (TCLP) 
lloMIUM (TCLP) 
CHROMIUM (TCLP) 
,. ~AD ( TCLP) I CKEL ( TCLP) 

102 
90 

\ TERPHENYL-dl4(18-137) 
\ PHENOL-d5(24-113) 

2 ug/g 
12827 ug/Kg 

3.8 mg/Kg 
1.4 mg/Kg 
0.4 mg/Kg 
0.2 mg/Kg 
1.6 mg/Kg 

16 ug/L 
2 ug/L 
3 ug/L 
1 ug/L 
8 ug/L 

79 % 2-FLUOROPHENOL(25-121) 80 \ 
84 % 2,4,6-TRIBROMOPHENOL(l9-122) 72 ' 

ND 05-20-92 GC/FID 
103000 B* 05-23-92 HPLC 

192 05-06-92 CLP METALS 
21.7 05-06-92 CLP METALS 
ND 05-06-92 CLP METALS 
38.3 05-07-92 CLP METALS 
26.5 05-06-92 CLP METALS 

1730 05-13-92 CLP METALS 
ND 05-13-92 CLP METALS 
ND 05-13-92 CLP METALS 
9.4 05-13-92 CLP METALS 
85.9 05-13-92 CLP METALS 
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I CLIENT, SHANNON & WILSON, INC. 
11500'0LIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

I 
I 
IPAltAMETER 

SAMPLE MATRIX 
ATAS # 
SAMPLE ID 

METHYLENE CHLORIDE 

ICARBON TERTACHLORIDE 
XYLENE 
METHLY ISOBUTYL KETONE 

. TOLUENE 

'

METHYL ETHYL KETONE 
BENZENE 
ETHYL ACETATE 

ICUMENE 

SOIL 
4226.03 
SW/l(D) D 11.5-12.5 

DET 
LIMIT 

8100 
8100 
8100 

16000 
8100 

16000 
8100 

* 
* 
* 
* 
* 

REPORT: 422603SW(l09) 

DATE 06-05-92 

DATE SUBMITTED: 05-01-92 
A PROJECT Z-301-05 

DATE METHOD 
UHITS RESULTS ANALYZED REFERENCE 

ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg 430000 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg *** 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 
ug/Kg ND 05-06-92 CLP VOA TIC 

1-BUTANOL 
2-ETHOXYETHANOL 

,2-METHYL-1-PROPANOL 

OA/OC SURROGATE RECOVERIES 

ITOLUENE-d8(81-117) 103 \ BROMOFLUOROBENZENE{74-121) 

BUTYL BENZYL PHTHALATE 

IDIBUTYL PHTHALATE 
DI(2-ETHYLHEXYL)PHTHALATE 
PHENOL 

·. NAPHTHALENE 

ICYCLOHEXANONE 
TOLUENE-2,4-DIISOCYANATE 
NITROSOIMINO DIETHANOL 

IEPICHLOROHYDRIN 
BISPHENOL A/EPICHLOROHYDRIN 

1700 ug/Kg 
1700 ug/Kg 
1700 ug/Kg 
1700 ug/Kg 
1700 ug/Kg 

* ug/Kg 

* ug/Kg 

* ug/Kg 

* ug/Kg 

* ug/Kg 

77 \ 1,2-DICHLOROETHANE-D4{70-121) 90 

ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA 
22000 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA TIC 
ND 05-13-92 CLP SVOA TIC 
ND 05-13-92 CL? SVOA TIC 
ND 05-13-92 CLP SVOA TIC 
ND 05-13-92 CLP SVOA TIC 

(ITROBENZENE-d5(23-120) 

OA£0C SURROGATE RECOVERIES # 

107 \ TERPHENYL-dl4{18-137) 68 % 2-FLUOROPHENOL(25-121) 79 

\ 

\ 

l
~-FLUOROBIPHENYL(30-115) 77 \ PHENOL-d5(24-113) 85 \ 2,4,6-TRIBROMOPHENOL(l9-122) 70 \ 

THANOL 
FORMALDEHYDE 

IARIUM 
CHROMIUM 

-~~,;IUM 
~ICKEL 

I. lARIUM ( TCLP) 
:ADMIUM (TCLP) 

CHROMIUM (TCLP) 

I
' ,EAD ( TCLP) 

IICKEL ( TCLP) 

2 
13099 

3.8 
1.4 
0.4 
0.2 
1.6 

16 
2 
3 
1 
8 

ug/g ND 05-20-92 GC/FID 
ug/Kg 25000 B* 05-23-92 HPLC 

mg/Kg 174 05-06-92 CLP METALS 
mg/Kg 20.3 05-06-92 CLP METALS 
mg/Kg ND 05-06-92 CLP METALS 
mg/Kg 16.7 05-07-92 CLP METALS 
mg/Kg 20.7 05-06-92 CLP METALS 

ug/L 1330 05-13-92 CLP METALS 
ug/L ND 05-13-92 CLP METALS 
ug/L ND 05-13-92 CLP METALS 
ug/L 5.3 05-13-92 CLP METALS 
ug/L 29.1 05-13-92 CLP METALS 
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• CLIENT, SHANNON & WILSON, INC • 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX 
ATAS # 

SOIL 
4226.05 I 

I 
SAMPLE ID SW/l(D) D 14.0-15.9 

PARAMETER 

I 
METHYLENE CHLORIDE 

E
-· ARBON TERTACHLORIDE 

. YLENE 
THLY ISOBUTYL KETONE 

,TOLUENE 
hTHYL ETHYL KETONE 
··ENZENE 

ETHYL ACETATE 

1fUMENE 
~-BUTANOL 

2-ETHOXYETHANOL 

DET 

LIMIT 

6 
6 
6 

12 
6 

12 
6 

* 
* 
* 
* 
* 

REPORT: 422605SW(l09) 

DATE 06-05-92 

• 
DATE SUBMITTED: 05-01-92 

A PROJECT : Z-301-05 

DATE METHOD 
UNITS RESULTS ANALYZED REFERENCE 

ug/Kg 4 J 05-08-92 CLP VOA 
ug/Kg ND 05-08-92 CLP VOA 
ug/Kg 77 05-08-92 CLP VOA 
ug/Kg ND 05-08-92 CLP VOA 
ug/Kg ND 05-08-92 CLP VOA 
ug/Kg 14 05-08-92 CLP VOA 
ug/Kg ND 05-08-92 CLP VOA 
ug/Kg ND 05-08-92 CLP VOA TIC 
ug/Kg ND 05-08-92 CLP VOA TIC 
ug/Kg ND 05-08-92 CLP VOA TIC 
ug/Kg ND 05-08-92 CLP VOA TIC 
ug/Kg ND 05-08-92 CLP VOA TIC ,2-METHYL-1-PROPANOL 

QA/QC SURROGATE RECOVERIES 

tOLUENE-d8(81-117) 86 \ BROMOFLUOROBENZENE(74-121) 113 ,-
BUTYL BENZYL PHTHALATE 

IIBUTYL PHTHALATE 
I(2-ETHYLHEXYL)PHTHALATE 
HENOL 

, -NAPHTHALENE 

IYCLOHEXANONE 
OLUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 
'l'J';:7,-PICHLOROHYDRIN 

ISPHENOL A/EPICHLOROHYDRIN 

IITR.OBENZENE-dS ( 23-120) 104 \ 

830 ug/Kg ND 
830 ug/Kg ND 
830 ug/Kg ND 
830 ug/Kg ND 
830 ug/Kg ND 

* ug/Kg ND 
* ug/Kg ND 

* ug/Kg ND 

* ug/Kg ND 

* ug/Kg ND 

QA/QC SURROGATE RECOVERIES 

TERPHENYL-d14(18-137) 83 ' 

l,2-DICHLOROETHANE-D4(70-121) 107 

05.:..13-92 CLP SVOA 
05-13-92 CLP SVOA 
05-13-92 CLP SVOA 
05-13-92 CLP SVOA 
05-13-92 CLP SVOA 
05-13-92 CLP SVOA TIC 
05-13-92 CLP SVOA TIC 
05-13-92 CLP SVOA TIC 
05-13-92 CLP SVOA TIC 
05-13-92 CLP SVOA TIC 

# 

2-FLOOROPHENOL(25-121) 79 

\ 

' a:FLUOROBIPHENYL(J0-115) 85 \ PHENOL-d5(24-113) 86 \ 2,4,6-TRIBROMOPHENOL(l9-122) 73 \ 

THANOL 2 ug/g ND 05-26-92 GC/FID 
FORMALDEHYDE 12653 ug/Kg 27000 B* 05-24-92 HPLC 

·af:· -

.ARIUM 3.8 mg/Kg 138 05-06-92 CLP METALS 
HROMIUM 1.4 mg/Kg 19.1 05-06-92 CLP METALS 

IADMIUM 0.4 mg/Kg ND 05-06-92 CLP METALS 
EAD 0.2 mg/Kg 15.0 05-07-92 CLP METALS 
ICKEL 1.6 mg/Kg 20.3 05-06-92 CLP METALS 

IARIUM (TCLP) 16 ug/L 1820 05-13-92 CLP METALS 
ADMIUM (TCLP) 2 ug/L ND 05-13-92 CLP METALS 

CHROMIUM (TCLP) 3 ug/L ND 05-13-92 CLP METALS 
',-.EAD ( TCLP) 1 ug/L 6.8 05-13-92 CLP METALS 
IICKEL (TCLP) 8 ug/L 44.7 05-13-92 CLP METALS 
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CLIENT: 

JI. 
SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX 
ATAS # 

SOIL 
4226.11 1 

·1 SAMPLE ID SW/l(D) C 19.0-58.0 

PARAMETER ·-, 
METHYLENE CHLORIDE 

'£ON TERTACHLORIDE 
. YLENE 

THLY ISOBUTYL KETONE 
,,_ +OLUENE 

t THYL ETHYL KETONE 
· NZENE 

ETHYL ACETATE 

.-r:,-UMENE 
'· -BUTANOL 

- · -ETHOXYETHANOL 
·r. 2-METHYL-l-PROPANOL 

DET 
LIMIT 

6 
6 
6 

12 
6 

12 
6 

* 
* 
* 
* 
* 

REPORT: 422611SW(l09) 

DATE 06-05-92 

DATE SUBMITTED: 05-01-92 
A PROJECT Z-301-05 

DATE METHOD 
UNITS RESULTS ANALYZED REFERENCE 

ug/Kg ND 05-11-92 CLP VOA 
ug/Kg ND 05-11-92 CLP VOA 
ug/Kg 4 J 05-11-92 CLP VOA 
ug/Kg ND 05-11-92 CLP VOA 
ug/Kg ND 05-11-92 CLP VOA 
ug/Kg 180 05-11-92 CLP VOA 

ug/Kg ND 05-11-92 CLP VOA 

ug/Kg ND 05-11-92 CLP VOA TIC 
ug/Kg ND 05-11-92 CLP VOA TIC 
ug/Kg ND 05-11-92 CLP VOA TIC 
ug/Kg ND 05-11-92 CLP VOA TIC 
ug/Kg ND 05-11-92 CLP VOA TIC 

_'I 
OA/OC SURROGATE RECOVERIES 

tLUENE-d8(81-117) 117 \ BROMOFLUOROBENZENE(74-121) 

BUTYL BENZYL PHTHALATE 

IBUTYL PHTHALATE 
(2-ETHYLHEXYL)PHTHALATE 
ENOL 

rnNAPHTHALENE 

t CLOHEXANONE 
LUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 
Jili-,IcHLOROHYDRIN 
.ISPHENOL A/EPICHLOROHYDRIN 

800 
800 
800 
800 
800 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

* ug/Kg 

* ug/Kg 

* ug/Kg 

* ug/Kg 

* ug/Kg 

89 \ 1,2-DICHLOROETHANE-D4(70-121) 103 \ 

ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA 
ND 05-13-92 CLP SVOA TIC 
ND 05-13-92 CLP SVOA TIC 
ND 05-13-92 CLP SVOA. TIC 
ND 05-13-92 CLP SVOA TIC 
ND 05-13-92 CLP SVOA TIC 

lTROBENZENE-d5(23-120) 

OA/OC SURROGATE RECOVERIES# 

1
2-FLUOROBIPHENYL(30-115) 

,THANOL 
FORMALDEHYDE 

t~~~UH 
l

'AD~IUM 

CKEL 

~ .. ,RIUM (TCLP) 
19-DMIUM (TCLP) 
CHROMIUM (TCLP) .,.AD ( TCLP) 
,.: CKEL ( TCLP) 

108 \ TERPHENYL-dl4(18-137) 
102 \ PHENOL-d5(24-113) 

2 
12855 

3.8 
1.4 
0.4 
0.2 
1.6 

16 
2 

3 

1 
8 

ug/g 
ug/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

63 \ 2-FLUOROPHENOL(25-121) 80 \ 
84 \ 71 \ 2,4,6-TRIBROMOPHENOL(l9-122) 

ND 
63000 B* 

118 
17.7 
0.73 
12.3 
26.5 

1280 
2.2 
ND 
10.8 
81.6 

05-20-92 
05-24-92 

05-06-92 
05-06-92 
05-06-92 
05-07-92 
05-06-92 

05-13-92 
05-13-92 
05-13-92 
05-13-92 
05-13-92 

GC/FID 
HPLC 

CLP METALS 
CLP METALS 
CLP METALS 
CLP METALS 
CLP .METALS 

CLP METALS 
CLP METALS 
CLP METALS 
CLP METALS 
CLP METALS 
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SHANNON & WILSON, INC. 
11500 6LIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

I ,-
SAMPLE MATRIX 
ATAS # 
SAMPLE ID 

METHYLENE CHLORIDE 
•.. CARBON TERTACHLORIDE 
IKYLENE 

METHLY ISOBUTYL KETONE 

l
roLUENE 
!-!ETHYL ETHYL KETONE 

ENZENE 
ETHYL ACETATE 

1~:ANOL 

SOIL 
4203.05 
SW/l(E)D 0.6-2.6 A 

DET 

LIMIT 

4000 
4000 
7900 
7900 
4000 
7900 
4000 

* 
* 
* 
* 
* 

UNITS 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

REPORT: 

DATE 

420305SW(l07) 

05-26-92 

DATE SUBMITTED: 04-29-92 
Z-301-05 PROJECT 

RESULTS 

ND 
ND 
190000 
ND 
1000 J 

ND 
ND 
ND 

*** 
ND 
ND 
ND 

DATE 

ANALYZED 

05-06-92 
05-06-92 
05-07-92 
05-06-92 
05-06-92 
05-06-92 
05-06-92 
05-06-92 
05-06-92 
05-06-92 
05-06-92. 
05-06-92 

METHOD 
REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 

2-ETHOXYETHANOL 

-2-METHYL-l-PROPANOL 

OA/OC SURROGATE RECOVERIES 

IOOLUENE-d8(81-117) 105 % BROMOFLUOROBENZENE(74-121) 106 % . l,2-DICHLOROETHANE-D4(70-121) 102 % 

BUTYL BENZYL PHTHALATE 

l)IBUTYL PHTHALATE 
)I(2-ETHYLHEXYL)PHTHALATE 
PHENOL 

'

APHTHALENE 
:YCLOHEXANONE 
OLUENE-2,4-DIISOCYANATE 

-

ITROSOIMINO DIETHANOL 
PICHLOROHYDRIN 
ISPHENOL A/EPICHLOROHYDRIN 

lTROBENZENE-d5(23-120) 19**% 
[FLUOROBIPHENYL(30-115) 102 % 

THANOL 
FORMALDEHYDE 

IARIUM 
CHROMIUM 

l:ADMIUM 
EAD 
ICKEL 

IARIUM (TCLP) 
ADMIUM (TCLP) 

~HROMIUM (TCLP) 

iEAD (TCLP) 
ICKEL (TCLP) 

840 ug/Kg ND 05-07-92 CLP SVOA 
840 ug/Kg 120 J 05-07-92 CLP SVOA 
840 ug/Y..g 570 J 05-07-92 CLP SVOA 
840 ug/Kg ND 05-07-92 CLP SVOA 
840 ug/Kg 3500 05-07-92 CLP SVOA 

* ug/Kg ND 05-07-92 CLP SVOA TIC 
* ug/Kg ND 05-07-92 CLP SVOA TIC 
* ug/Kg ND 05-00-92 CLP SVOA TIC 
* ug/Kg ND 05-07-92 CLP SVOA TIC 
* ug/Kg ND 05-07-92 CLP SVOA TIC 

OA/OC SURROGATE RECOVERIES 

TERPHENYL-dl4(18-137) 110% 2-FLUOROPHENOL(25-121) 92 % 
PHENOL-d5(24-113) 17**% 2,4,6-TRIBROMOPHENOL(19-122) 99 % 

2 ug/g ND 05-11-92 GC/FID 
12745 ug/Kg 44000 B* 05-23-92 HPLC 

3.8 mg/Kg 168 05-06-92 CLP METALS 
1.4 mg/Kg 16.0 05-06-92 CLP METALS 
0.4 mg/Kg 1.3 05-06-92 CLP METALS 
0.2 mg/Kg 90.9 05-07-92 CLP METALS 
1.6 mg/Kg 21.6 05-06-92 CLP METALS 

16 ug/L 1510 05-11-92 CLP METALS 
2 ug/L 3-2 05-11-92 CLP METALS 
3 ug/L ND 05-11-92 CLP METALS 
1 ug/L 49.3 05-12-92 CLP METALS 
8 ug/L 56.9 05-11-92 CLP METALS 



, , 

I Ar;:;• A ~ 
/5 g·/e ~ 1 

.1 = ii -= = ::...J 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570- FAX (314) 434-0080 

SHANNOµ & WILSON, INC. :I CLIENT: 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

i 
ATTN: LARRY ROSEN 

... 
I 

SAMPLE MATRIX: 
ATAS # 
SAMPLE ID 

iPARAMETER 

METHYLENE CHLORIDE 
.CARBON TERTACHLORIDE 
.XYLENE 

METHLY ISOBUTYL KETONE 
jTOLUENE 
.METHYL ETHYL KETONE 

BENZENE 

I
ETHYL ACETATE 
CUMENE 
1-BOTANOL 
2-ETHOXYETHANOL 

12-METHYL-l-PROPANOL 

SOIL 
4203.06 
SW/l(E)C 2.6-7.6 A 

DET 

LIMIT 

1300 
1300 
1300 
2600 
1300 
2600 
1300 

* 
* 
* 
* 
* 

UNITS 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

RESULTS 

ND 
ND 

REPORT: 420306SW(l07) 

DATE : 05-26-92 

DATE SUBMITTED: 04-29-92 
PROJECT : Z-301-05 

DATE 

ANALYZED 

05-06-92 
05-06-92 

METHOD 

REFERENCE 

CLP VOA 
CLP VOA 

27000 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA 
650 J 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA 
ND 05-06-92 CLP VOA TIC 

*** 05-06-92 CLP VOA TIC 
ND 05-06-92 CLP VOA TIC 
ND 05-06-92 CLP VOA TIC 
ND 05-06-92 CLP VOA TIC 

2A£0C SURROGATE RECOVERIES 

.OLUENE-d8(81-117) 93 \ BROMOFLUOROBENZENE(74-121) 93 \ 1,2-DICHLOROETHANE-D4(70-121) 94 \ 

BUTYL BENZYL PHTHALATE 
ioIBUTYL PHTHALATE 
loI(2-ETHYLHEXYL)PliTHAU.TE 

PHENOL 

~

,, APHTHALENE 

YCLOHEXANONE 
OLUENE-2,4-DIISOCYANATE 

i ITROSOIMINO DIETHANOL 
PICHLOROHYDRIN 
ISPHENOL A/EPICHLOROHYDRIN 

840 ug/Kg 
840 ug/Kg 
840 ug/Kg 
840 ug/Kg 
840 ug/Kg 

* ug/Kg 
* ug/Kg 

* ug/Kg 

* ug/Kg 

* ug/Kg 

ND 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA 
160 J 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA 
390 J 05-07-92 CLP SVOA 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 
ND 05-07-92 CLP SVOA TIC 

I 2A£0C SURROGATE RECOVERIES 

NITROB~NZENE-d5(23-120) 
112-FLOOROBIPHENYL(30-115) 

~THANOL 

~ORMALDEHYDE 

.ARIUM 
CHROMIUM 

il··. ADMIUM 
EAD 
ICKEL 

( 

I ARIUM (TCLP) 
ADMIUM (TCLP) 

- CHROMIUM (TCLP) 

IEAD (TCLP) 
ICKEL (TCLP) 

56 \ TERPHENYL-d14(18-137) 
78 \ PHENOL-d5(24-113) 

2 ug/g 
12825 ug/Kg 

3.8 mg/Kg 
1.4 mg/Kg 
0.4 mg/Kg 
0.2 mg/Kg 
1.6 mg/Kg 

16 ug/L 
2 ug/L 
3 ug/L 
1 ug/L 
8 ug/L 

89 ' 2-FLUOROPHENOL(25-121) 64 \ 
72 ' 2,4,6-TRIBROMOPHENOL(l9-122) 71 % 

ND 05-11-92 GC/FID 
54000 B* 05-23-92 HPLC 

101 05-06-92 CLP METALS 
23.2 05-06-92 CLP METALS 
0.55 05-06-92 CLP METALS 
21.8 05-07-92 CLP METALS 
23.6 05-06-92 CLP METALS 

1580 05-11-92 CLP METALS 
ND 05-11-92 CLP METALS 
ND 05-11-92 CLP METALS 
21.3 05-12-92. CLP METALS 
55.2 05-11-92 CLP METALS 



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

CLIENT: 

I 
SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: SOIL 

REPORT: 422001SW(l07) 

DATE 05-26-92 

I 
I 

ATAS # ~ -42-i.Q.-. CT1 
SAMPLE -ID - :- SW/l(F)C 2.5-10.5 A 

~ 

DATE SUBMITTED: "·R_4-30-92 
PROJECT ~301-05 

DET 

PARAMETER LIMIT UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE re·--------------,-,,:--:---------------·--'·_-_.:_ .. __ --_~_-_._._·---------

[THYLENE CHLORIDE --~:-·· r TERTACBLORIDE 
YLENE 

THLY ISOBUTYL KETONE 
TOLUENE 

'

ETHYL ETHYL KETONE 
ENZENE , 

. THn, ACETATE . . . 
. -· 

L 

-,~UT~OL -- - --~-

. ETHOXYETHANOL 

fMETHYL-1-PROPANOL 

6 
6 
6 

13 
6 

13 
- 6 

."\. * 
* 
* 
* 
* 

--,--.:-. -__ ...,__._-.., .. ~.··~·-

-,__-=f!lg~ 

· - ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

=w:ug/Kg ·. 
ug/Kg. 

6 J 
ND 
ND 
ND 
ND 
ND 

.. 
.. --r. .~-

05-08-92 
05-08-92 

CLP VOA 
CLP VOA 

05-08-92 CLP VOA 
05-08-92 CLP VOA 

05· Q§?f-9~ CLP yoA 
EJMu-92 "CLP VOA 

·· ND 05-08-92 CLP VOA 
ug/Kg~ 
ug/Xq -~~-~:inm~·---=· ____ -·-c-. -~_}·fH::!-~!: ~~: ~~~ 
ug/Kg"'· ... ,.~ . 

ug/Kg 
ug/Kg 

ND'· o5=c>S-92 . ?. ! CLP VOA TIC 
ND 05-08-92 CLP VOA TIC 
ND 05-08-92 CLP VOA TIC 

·--OA/QC SURROGATE RECOVERIES 

I-LUE~-d8(81-117) 89 I 

TYL BENZYL PHTHALATE 

BROMOFLUOROBENZENE(74-121) 110 % l,2-DICHLOROETHANE-D4(70-121) 107 % 

11
UTYL PBTHALATE 
2-ETHYLHEXYL)PHTHALATE 
NOL 

NAPHTHALENE 

l"CLOHEXANONE 
tLUENE-2, 4-DIISOCYANATE 

N TROSOIMINO DIETHANOL 

IICHLOROHYDRIN · 
SPHENOL A/EPICHLOROHYDRIN 

ITROBENZENE-d5(23-120) 
2-FLUOROBIPHENYL(30-115) 

I ........... OL 

~DEHYDE 

t~:UM 
:;ADMIUM ,~L 
IIUM (TCLP) 

MIUM (TCLP) 
OMIUM (TCLP) 

i;:l,\D (TCLP) 1~KEL ( TCLP) 

~-
-~ 77 I 

109 I 

.· 
420 ug/Kg 
420 ug/Kg 
420 ug/Kg 

. 420 ug/Kg 
420 - ug/Kg 

•• - ...:.ug/Kg 

* ug/Kg 
* ug/Kg 
* ug/Kg 
* ug/Kg 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0_5-07-92 
05-07-92 
05-07-92 

CLP SVOA 
CLP SVOA 
CLP SVOA 

05-07-92 CLP SVOA 
05-07-92 CLP SVOA 

--0.5-Q7-,-92.-.. CLP SVOA TIC 
9?:-.6-1--9 2 ,>~CLP SVOA TIC 
05-07-92 CLP SVOA TIC 
05-07-92 CLP SVOA TIC 
05-~92 -~ CLP SVOA TIC --=-~-~ 

\ 
OA/OC SURROGATE RECOVERIES 

-· --
TERPHENYI..0dl4(1~-137) 103 ' 2-FLUOROPHENOL(25-121) 78 ' PHENOL-d5(24-113) 93 I 2,4,6-TRIBROMOPHENOL(l9-122) 91 % 

2 ug/g ND 05-11-92 GC/FIOli 
12992 ug/Kg 17000 B* 05-24-92 HPLC 

3.8 mg/Kg 209 05-06-92 CLP METALS 
1.4 mg/Kg 17.5 05-06-92 CLP METALS 
0.4 mg/Kg 0.6 05-06-92 CLP METALS 
0.2 mg/Kg 175 05-07-92 CLP METALS 
1.6 mg/Kg 22.9 05-06-92 cc,J;:LP METALS 

16 ug/L 1800 05-11-92 CLP METALS 
2 ug/L 2.0 05-11-92 CLP METALS 
3 ug/L ND 05-11-92 CLP METALS 
1 ug/L 63.6 05-12-92 CLP METALS 
8 ug/L 73.6 05-11-92 CLP METALS 



875 Fee Fee Road • Maryland Heights, MO 63043 • (31.4) 434-4570- FAX (314) 434-0080 

~LIENT: 

I 
SHANNON & WILSON, INC. REPORT: 424301SW(l08) 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SOIL 

DATE 06-01-92 

I 
I 

SAMPLE MATRIX 
ATAS # :_,_ . . 4243.01.-. DATE SUBMITTED: 05-04-92 
SAMPLE ID 

PARAMETER 

lTHYLENE CHLORIDE 

~: TERTACHLORIDE 

L~Y ISOBUTYL KETONE 
TOLUENE 

~THYL ETHYL KETONE 
l3ENZENE 

ETHYL ACETATE ·. 

l :~OL 
-ETHOXYETHANOL 

.-METHYL-1-PROPANOL 

SW/l(G)D5.0-8.0A PROJECT 

·-;s::;_~ .. --._~--::.-. 

DET 
LIMIT UNITS RESULTS 

.·.-.:,.-- - - ___ -., ___ · - ..... __ _ 

DATE 

ANALYZED 

810 uglKg· "'"300::J 05-07-92 
810 ug/Kg ND 05-07-92 
810 ug/Kg ND 05-07-92 

1600 ug/Kg ND 05-07-92 
810 ug/Kg · . _Nµ_, 05-07-92 

z~ ... -. --:.--:· 1600 . :~g/Kg~:_ ...,.,._ ~;-. ~~ . -~-" 05-01-92 
2'.lWiii-t::.-1:. ::~•"* 810 ug/Kg ND 05-07-92 
.. •. -;.;;..- ··~----~-,_?..*- -_-..ugJ.KS:...--- ND_ 05-07-92 

. ~- - - ----- - . -~-.. * . ·ug;Kg=-::~ ::·- ~~~.::.-.:'· =,D!i.,-07-92 
* ug/Kg ND 05-07-92 
* ug/Kg ND 05-07-92 
* ug/Kg ND 05-07-92 

OA/OC SURROGATE RECOVERIES 

Z-301-05 

METHOD 
REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CL:P_ VOA TIC 
CLP-VOA TIC 
CLP VOA TIC 
CLP VOA TIC 
CLP VOA TIC 

t LUENE-d8(81-117) 91 % 

TYL BENZYL PHTHALATE 

BROMOFLUOROBENZENE(74-121) 120 %. 1,2-DICHLOROETHANE-D4(70-121) 92 % 

· .OIBUTYL PHTHALATE 

II(2-ETHYLHEXYL)PHTHALATE 
HENOL 

, NAPHTHALENE 
a:YCLOHEXANONE 
.OLUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 

IPICHLOROHYDRIN . 
ISPHENOL A/EPICHLOROHYDRIN 

IITROBENZENE-d5(23-120) 

~~~~::BIPHENYL(30-115) 

~RMALDEHYDE 

IARIUM 
HROMIUM 

'

CADMIUM 
EAD 
ICKEL 

.•. ARIUM (TCLP) 
ADMIUM (TCLP) 
HROMIUM (TCLP) 

,· LEAD ( TCLP) 
IICKEL (TCLP) 

D 
D 

86000 ug/Kg ND 05-14-92 CLP SVOA 
86000 ug/Kg ND 05-14-92 CLP SVOA 
86000 ug/Kg ND 05-14-92 CLP SVOA 
86000 ug/Kg ND 05-14-92 CLP SVOA 
86000 ug/Kg ND 05-14-92 CLP SVOA 

* ug/Kg ND 05-14-92 CLP SVOA TIC 

* ug/Kg ND 05-14-92 CLP SVOA TIC 

*· ug/Kg ND 05-14-92 CLP SVOA TIC 
* ug/Kg ND 05-14-92 CLP SVOA TIC 

* ug/Kg ND 05-14-92 CLP SVOA TIC 

OA/OC SURROGATE RECOVERIES 

% TERPHENYL-dl4(18-137) D % 2-FLUOROPHENOL(25-121) D ' % PHENOL-d5(24-113) D % 2,4,6-TRIBROMOPHENOL(19-122) D ' 
2 ug/g ND 05-11-92 .G£/FID 

13774 ug/Kg 14000 B* 05-24-92 HPLC 

3.8 mg/Kg 106 05-11-92 CLP METALS 
1.4 mg/Kg 12.8 05-11-92 CLP METALS 
0.4 mg/Kg 0.99 05-11-92 CLP METALS 
0.2 mg/Kg 105 05-13-92 CLP METALS 
1.6 mg/Kg 17.2 05-11-92 CLP METALS 

16 ug/L 863 05-18-92 CLP METALS 
2 ug/L 4.8 05-18-92 CLP METALS 
3 ug/L 3.6 05-18-92 CLP METALS 
1 ug/L 19.2 05-13-92 CLP METALS 
8 ug/L 37.7 05-18-92 CLP METALS 



CLIENT: 

I 
I 
I 

ND = 

lg/Kg= 
g/Kg = 
ug/g = 

l
ug/L = 
g/mt = 
·TIC= 

* = 

875 Fee Fee Road • Maryland Heights; MO 63043 • · (314) 434-4570- FAX (314) 434-0080 
SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

DESCRIPTIONS OF FOOTNOTES 

NOT DETECTED 
PARTS PER BILLION(PPB) 

PARTS PER MILLION(PP~_ :r=--·- _ 
PARTS PER MILLION (PPMf:-·· 
PARTS PER BILLION(PPB) 
PARTS PER MILLION(PPM) 
TENTATIVELY IDENTIFIED COMPOUND 
NO DETECTION LIMIT AVAILABLE 

REPORT: 

DATE 

416601SW(l07) 

05-26-92 

I~, ** ,._ ...... .;. _____ -:--.-.-:-··.~.-;A,.~~·: .. . 
= OUTSIDE QC ON BOTH ~,.!.g.!:f!~ AND RER~_.;;. ·- .. >--:-~~_, -.;.-.,~iii~: 

*** 
B 

1· B* 

J 

LE: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

= CUMENE OR ISOMER.",rBi,c~~WERE IDENTIFIED IN THE SEMI-VOLATILE TIC's. 
= ANALYTE ALSO FOUND~. INs:;BUNK. ~ .. _ .- ----~' -~:.:-,. _____ . _ 
= AVERAGE CONCENTRATIOO AMOUNT FOUND .. iN- m,..MEiido~~~CTED FROM mi AMOUNT 

FOUND IN THE SAMPLE. USED· ONLY FOR FORMALDE~~ REPORTS. . ·-=- . 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



allf ... 1111111T _, _. .. .., ... ... .., ..., .., .., 9ll'j -~ 
' ., ->' 111111 

_, -~ 
5111 Shannon & WHson, Inc. 
-400 N. ~th Str&el. Suitt 100 11500 Olr,,e Blvd., SUiia V6 
Se-anJe, WA SS 103 St. Louis, MO 63 f-41 

Page I of_t_ 

Chain of Custody Record ~~~~il.01tf}9; 
(206} 632-0020 C314) S72-8170 

2055 lill F\:alld. 
F8.irnank1, AK 99707 
[907) 47!}.0600 

Special Instructions: 

k10 Faitbl!IIIM S11'8et, Sul&e 3 
Anchocage, AK 99518 
(007) 561-2120 

lab No. Time 
Date 

Sampled 

Dlstribu\lon: Whlta • w/lhfpment • returned 10 Shannon t. WilOC'I w/ Laboratory report 
Vo0CNt • w/lhlpment • io, conrJgnee filea 
Pink • Shaooon & Wll1011 • Job Ale 

F-19-91/UR 

..,. 

s. ... 

An11ty•r• Parametara/Samp1e Container DescrJptl on 
ndude i:,reservalive H used 

..... 
.,,,,,, ..,. 

Oate-: ____ IPrtn!AldName: Dale: ___ _ 

Company: 

Daw. Prlnlod N(llnl): Date: 

Compc,y: Company: 

1\,,Jo 1 1 ") ') Q 

,. 

C 

(,, 

s 
~ 
~ 
~ ... 
r­
e, 

-~ 
j 
~ 
I 

'1: 
IT 
'1: 
tr 
::,:: 

!; 
::,:: 
,­.... 
'/ 

I§ 
C 
C 
(JI 

0 
0 
<.O 



_, ____ , ________________ _ 
SI IJ Shannon & Wilson, Inc. 
400 N. 34lh Street, Suite 100 11600 Olive Blvd., Suite 276 

Chain of Custody Record 
Seattle, WA 98103 SL Loula, MO 63141 
(206) 632-8020 (314) 672-8170 

2055 HU Road 
F airtianka, AK 99707 
(907) 479-0600 

Sample Identity 

6430 Fairbank, Street, Suite 3 
Anchorage, AK 99518 
(907) 661-2120 vJP 0 -1, 

.. 4-'2.fV' 
2,P., l, 8;,.. 

St,U(.O• 

Lab No. Time 

4\ 8~ ,61. 

() 'Z. 

C>3 

c ,'-(,o-S9_,o A oA 
41Si,os ~., 

6/. 

'/ 07 

4t'o'o, os .JJ 

Special Instructions: 

C~\ ~f' 'I ou "-D....,~ ;u~ ~~ 
I 1'41 

Date 
Sampled 

Dis lrlbutlon: While • w/shlpment • returned to Shannon & Wllaon w/ LAboratory report 
Yellow • w/shlpment • 10< conalgnee filea 
Pink • Shannon & Wllaon • Job FIie 

F-1S-91/UR 

·. ji' 

, \ I~ 
,': 

Company: 

!~ , 
.,.1· 

:~! ·t 
,II ~' 

Data: ____ I Printed Name: 

Company: 

r-

k?:A 

Date: ___ _ 

Data: ___ _ 

~r,... 1 1 0 ~ n 



........ , .., _, .. - .. ; -: -·1 .. , ..., .. lialj IIIIJ 11111111~ illl1 illl1 -; 

SIii Shannon & Wilson, Inc. 
400 N. 34th Slreet, Sulle 100 11500 Olive Blvd., Sulla 276 

Page I ot---'-1_ 
Chain of Custody Record Labor~ 

Attn:B,. MAtJN L 
Seattle, WA 98103 St. Louis, MO 63141 
(206) 632-8020 (314) 872-8170 

2055 HII Road 
FaJrbanka, AK 99707 
(007) 47!}-0600 

6430 Fairbanks Street, Sulla 3 
Anchorage, AK 99518 
(907) 561-2120 

Lab No. Time 

:;:;;,:;;~;:;::~;:;:;P:idj:ja:;·ifif&mtffli~fi~;~{:~i/i; i:~~W\~~~1\Nml>.~R~IR1. 
Project Number: 2-,3.o 1-o 

Project Name:Sf .!'A.c.o'f £ 
Conlact:L-.~r"c...t. ~t iv 
Ongoing Project? Yes 'jg No 0 

Requested Turn Around Time: <:; ,-,q 1--) ~AP.. 

Special lnstrucllons: 
?c;-K S'Ta:;i-C.C7~ &1-P 

Date 
Sampled 

' 1\\rlbullon: Whito. w/,hipmonl. returned to Shannon & Wllaon w/ Laboratory report 
YollCM' • w/shipmont • for con,lgnee filoa 
Pink • Shannon & Wilson • Job Ale 

,,,,. 
~ 

V 

.,,.-

V 

....... 

Analysts Parameters/Sample Container Description vJ I) 
Include preservative II usedL_~ __ 4. '.!,Q -'1,._ 

z.1, 1. 
SvJl,O• eA 

Remarks/Matrix 

...- ,/ ,.... 4ip:,,OI 

V v oz. 
V"' ,/ 03 
_.. .,/ 3 ~ 

-- .,,.. l_ os 
~ v 3 o, 

01 f(l,I.. 

*B!hH';(iiioiiutstte<ra;yr:·=·=·===,,at·\-r 
_____ 

1
Slgnature: Tlme: ___ _ 

Dele: ____ !Printed Name: Date: ___ _ 

Company: 

. _•iff4¢ijJfia:;:av.ifi,,i,;;1;it-J;1ai1m;;:::l:: 
Tlme: __ _ 

~ · 'f:Z I Printed Name: Date: ___ _ Printed Name: Date: ___ _ 

Company: Company: 

No. 1 1 2 3 1 



- - _____ ,_,_ - - - - - - - - -
SIii Shannon & Wilson, Inc. 
400 N, 34th Street, Suite 10q 11500 Olive Blvd., Suite 276 

Chain of Custody Reco(d ·t,1 

Seanle, WA 98103 St. Louis, MO 63141 
(206) 632·8020 (314) 872-8170 

2055 HU Road 
Fairbanks, AK 99707 
(907) 4 79-0600 

6430 Fairbanks Stree~ Suite 3 
Anchorage, AX 99518 
(907) 661-2120 

Sample Identity 

Requested Turr Around Time: 

Special Instructions: 

/'t.r..e.. S'1Ee:z..c..,r~ B1't> 
,1~' 

Lab No, 

r; 

r r 
r 

) 
Time 

111,,0 

; . 
Distribution: White. w/shlpment. returned to Shannon & WIison w/ Laboratory report 

Yellow· w/shlpmenl • IOI' consignee filea 
Pink • ShaMon & Wilson • Job Ale 

F-19-91/UR 

I 

,j 

~ 
•·: 

Hlii:~§ui1tt.~.i:i@:Y11~i!i~i:3~1i~~~~i: 
Time: __ _ 

Date: ' !Printed Name: 
1 

Date: ____ _ 

Company: 

Time: ___ _ 

Date: ____ I Printed Name: Date: ___ _ 

Company: Company: 

I\Jn 1 1 0 -Z 0 



....... , .... .., ..... _ --- - .. - .. - - -: -
E:IIJ Shannon & Wilson, Inc. 
400 N. 34lh Slleol, Suile 100 11500 Olive Blvd., Suite 276 

Chain of Custody Record 
Page 1 ol_._l_ 
Laboratory~ 
Attn: I.. H1r1M:z. 

Seattle, WA 98103 St. Louis, MO 63141 
(206) 632-8020 (314) 672-6170 

2055 HII Road 
Fairbanks, AK 99707 
(907) 47S-0600 

Sample Identity 

~t.,_. t-9, C> 

5430 Fairbanks Street, Suite 3 
Anchorage, AK 09518 
(907) 561·2120 

Lab No. Time 

: . :. .::Project::.lr>form:atJdn.:: ... : .•• ;:.\:.· /3 .. ,, .. : .. :;: ... ,.Sampt&.ff.ectilP .. 
Total Number of Containers 

COC Seals/Intact? Y~ 

Conlact: I ~ __ _ _ -;:, ~, _., 1Aecelved Good Cond./Cold 

1 

- _ . De.livery Method: 

Sampler: /J..AMJP euvz->tZ..£0 H,w r-,1.,y\ CJ.. rg_, ~ I (attach •hipping bill, II any) 

····:····--., ................ :·,:_;·,·,.·,-,,-<·:·-·,,-{1nsfruct@ril 
Requested Turn Around Time: ~µ 

Special Instructions: IJ,u}/'f4- f-C:X.. f1,rcc_.cori£ 611) 

,. i/ 

" ./ 

v I 

I!_ ,/ 

~ ./ 

~ ./ 

'ACD...~ 

(.,M 
s-i..q~ 

IAl-t3fl 
s/1', -.,. 

~ ~ 'I?-~ 
/ ,/ , 
./ / , 
.,/ / 
./ ./ 3 
.,..,. 

3 

Time: ____ !Signature: Time: -----
Printed Name: Date: Printed Name: Date: 

Company: Company: 

Z>i::ffle!v~·:·sji:i::,t:>" .. :::·:··2~·;:;::;·::-·:fr ··:::·::':::i·:ae@iiiict:::ayi··::··:r···:···:··::a"1··::·~-. 
1 2 1 - 1 Signature: Time: ___ _ Signature: Time: ___ _ 

-r'~-Z-IPrtnted Name: Date: ____ I Printed Name: Date: ___ _ 

. 'Company: I I I O1s tribullon: w_hile. w/&hlpmonl. returned to Shannon & Wllaon w/ Laboratory report A- r4.S 
Yollow • w/shlpment • for consignee filea 

Company: Company: 

Pink • Shannon & Wilson • Job File 

F·1s-91/UR No.11 2 3 3 



9llr' ........ - - - .. ; - .. ... ... , -- -· -· - ... .. -

:Ill Shannon & Wilson, Inc. 
~ N. 34th Street, Suite 100 11500 Olive Blvd., Suite 276 

Chain of Custody Record 
Seattle, WA 98103 St. Louis, MO 63141 
(206) 632-8020 (314) 672-6170 

2055HIIRoad 
FaJtb&nka, Af< 99707 
(907) m~-0600 

6430 Fairbanks Street, Suite 3 
Anchorage, Af< 99518 
(907l 661-2120 vJO 

Sample Identity 

l?_ S':ll -I'.» 

:'n\1Nr~rP:1~;;1,nifuniallnt 
Project Number:2. • 301· •·QC:-

Project Name:$, ee L~ c: • - • 

I ~-!,~ 17.,. 
,, '2,..G~,.,.BPr 
'I SvJ"""' 

··I , :I, .,, 

j 

Requested Turn Around Time: f/JAJO l)l!..O 

Special Instructions: 

?e1<.:.. ~Lc..un:i- ts ·ro 

Time 

" ',' ., ,. 

l 

,, .. 

' ' 

. ~ 

i,r. 
'!,, 

,i . 
j \ 

I 
d 
l1_J 

I wi,. 
,,: i 

I. 

Printed Name: 

()JllCTT~f<. 

!Company: 
Dlsl!lbullon: While • w/shlpment • returned to Shannon & WU&on w/ Laboralory repor1 A '7""n. < 

Yellow· w/shlpment • lor conglgnee fllea I ,I_J 
Pink • Shannon & Wllaon • Job Fite 

F-19-91NR 

Company: 

>T.Sdr..J 
Company: 

Page / of / 
Laboratory A,.:A~5--
Attn: ~ .M~t::,1/\11/ 

·a,.u:~qtj:J,,-ti~:::,a.;x:T:l:':ap@::t 
Time: __ _ 

Date: ____ IPrlnled Name: Dale: ___ _ 

Company: 

it.ti:.,aML.i:<::...:.:.:.:E;:: 
Time: __ _ 

Date: ____ !Printed Name: Date: ___ _ 

Company: 

No.11 2 34 
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SIii Shannon & Wilson, fnc. 
400 N. ~41h Stteef, Suilo 100 l 1500 Olivo Blvd., 54.Jit& 276 

Paga ) or _L_ , 
Chain of Custody Record ~:i~~8.iri1Jal~ ~ 

Sca1Ue, WA 98 t03 SI. Louis, MO 6314 f 
[aiE) 632-8020 (Jt-4) 872-8170 

2055 HIIAoad 
Fairt>llfllca, AX '-9707 
(907) 479-0000 

Sample Identity 

5430 Fairbllt\ka Stroot. Sufi& 3 
Anchotage, AA 99518 
(907) 561 ·2120 

Lab No, llma 

Total NUTJber of Cootalruns 

Projecl Name: sr .:r ~ i-~ 1coc SealsJTnlact? VIN@ 

Conract: Lo,.w~l'SC,(.. XatL..l. rAeceivedGoodCond./C~d 

Ongoing Project? Yes IX) No O Delivery Melhod: 
JJilt..11> J)!;'L l vt:11, 7 

Sampler: L RZi l w (atltlch &hipping IJiU, If any 

./ 

" 
./ 

Analyala Parameler&ISample Container DeacrlptJon 
lnaude preseivative It used 

,/ ,,,. 

~l~~'i> 
!11'1- 6A 

Remaiks/Matr ix 

lf OJ 
./ .3 SdlL 

Cate: ____ I Printed Nwno: Dato: ____ _ 

C-Ompeny: Compan~; 

.,, ... ,., • .. _., .. ..__.._ ··;;;;;¾~;;:t:;.;;JJltm~l.Jetl::i;mi1M.:JM1illitlt'.;:;€41tJt¾£~fa itifittt!§FrmtMY;tlfil.iK¼h1ait.¼W. ihA1.H.fffi~!¥ff!]~>.SJ#?;fazt%~t~m\ -i~:t;t~.H~-~--Y.'-P,J~~;,:W:'i'~:-: :-., ... d1:.~'~i ,.:.,·'. 
RequesledTumAroundTme: e: (L "nma:__,_:::;...,..a..-- i::ronna"•-· n--· -· 

- .1 JI\ !! 

S$l&ciat lnstruclions: 

?!;""R sie~rG" 1', o r/J!!;CS 
Dalo: ____ I Printed Name: Oslo: ____ _ 

Dislribu1ion: Whita. wtshipmonl • rewrnod l<J Shonnon& Wison w/l.sbo,a10f)' report ICompl:lflY'./1 I / ·\ '-
Yellow· w/.-.hipmenl • let conslgneo fllos _ r-· I . .) Pink- Sh1:U1nc.-i & WIison• Job FIie .._ _______ , _____ -4-____________ __._ ____________ __. 

Ccwnpany: Companv: 

F· \ lt-91/UR No.1 1 ? -~ ~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WELL CONSTRUCTION LOGS AND DEVELOPMENT DATA 
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rr==;~=========LOCKABLE PROTECTIVE CASING 
THREADED CAP 
TOP OF 2·0 PVC RISER 9(.,. gq -11( 

WELL COMPONENTS 

flus h fYll()u·i\\ 
1--.....------GROUND SURFACE 

CONCRETE 

t-,-,-,....,.... ________ TOP OF CEMENT/BENTONITE GROUT"' 91.!9 

-~-------CEMENT/BENTONITE GROUT 

.;a--------TOP OF BENTONITE SEAL '87. ~9 
---------BENTONITE SEAL 

'H'~•·.=1--,-------TOP OF SANDPACK &'5 • .i-'} 
----------TOP OF SCREEN 2·0 PVC 8 3.1.'i 

--------BORE HOLE f NOMINAL dia. 
10 

=E--------,._Y~E-=--=S'--_SANDPACK 

-------BOTTOM OF SCREEN 3 &. 2.. <t 

~--------BOTTOM OF BORING 3fo.)..J 

SCREEN ;;_ ~¢ PVC.. ~ lD cocl,l\uO·.:>-& & \t)t" l 4$') 

RISER PIPE ol. ,, (p p,./c,_, 

GROUT C e1T-C!'t - ~on:te 

BENTONITE SEAL 
3

/g.. Del"'\.iO"() ~ \-e,. 7e..\ \e..."h 

SANDPACK G\o<"'a.d.o ';~ \ ,·, .... San.1 \ D- 2-: c) 

PROTECTIVE CASING ~()~~ R\..)iV\ f!',Dl,)'0± 

WELL CONSTRUCTiON LOG N._ ___________________________________ .. 

... ,11 SHANNON & WILSON. INC. 
~ .. Geotechnical Consultants 

FIGURE 7 
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,-r-:.-:..;1-.c::..-::..-::..-=..-=.-=.=.========== LOCKABLE PROTECTIVE CASING 
THREADED CAP 
TOP OF 2·0 PVC RISER 9 5 · 99 ~ 

t---r------GROUNDSURFACE 

CONCRETE 

...,.,..,~--------TOP OF CEMENT/BENTONITE GROUT,,., 91, 39 

1:i--------::::7::~~~:Es:~u;,. 3~ ;.:;.:;. 
.-.":;.-..._.--------BENTONITE SEAL 
. ._.,.. oo 3°' 

• TOP OF SANDPACK o 1. 1 

--------TOP OF SCREEN 2·0 PVC 87. 35 

r---------BORE HOLE,i- NOMINAL dia. 
/0 

'/E..S SAND PACK 

--------BOTTOMOFSCREEN 37.39 
--------BOTTOM OF BORING 3'5. lol.\ 

WELL COMPONENTS 

SCREEN ;? "(p rvc__ • 10 ~\ot\"-d ( S"o') 

RISER PIPE ~ ,. cp WC, 

GROUT Ce VYl.e t"\ t- - 5,LJ'\,-\--0(\ ~ \ <-... 

BENTONITE SEAL >le,. &nton~~ y~\\e..'°S 

SAND PACK Co \c,ro.At:. c; ~ \ \. u..., ~n .\, 

PROTECTIVE CASING K.«;>.'o<'..o 'F\Qsh (Y\t)u'{\.\ 

WELL CONSTRUCTION LOG N._ ___________________________________ .. 

--111 SHANNON & WILSON, INC. 
~ ij Geotechnical Consultants 

FIGURE 7 
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rr==it=========== LOCKABLE PROTECTIVE CASING 
THREADED CAP ~ 

TOP OF 2·0 PVC RISER 9'7. 3l, 

1---r------GROUNDSURFACE 

CONCRETE 

11.::i. _______ :::::::;T::::: GROUT 9i Yb 

;.":;.":;. TOP OF BENTONITE SEAL Jl), 3b 
;.":;.·-.. ••• --------BENTONITE SEAL 
-,-~-· 0 
- TOP OF SANDPACK ){ 4. 9h 

--------TOP OF SCREEN 2·0 PVC ~(.. 3<., 

e--------BORE HOLE/• NOMINAL dia. 

JO 

'./£ S SAN0PACK 

-------BOTTOM OF SCREEN 31,. 3iD 
-----~-BOTTOM OF BORING 3'1/, 9f 

WELL COMPONENTS 

SCREEN :l '' ¢ ?vc_ ~ ID slc&J (5,_y,·) 

RISER PIPE .2'' cf> PvC-

PROTECTIVE CASING f\c '-or,0 ~h (Y'\.C)U ('\_T 

~ ~ Grov "-d, S\J r be. @.. 9(;,. '-1.t./, hr~ ( frofr...c_+,;(_, 7la...te Ci!.. 9/o..loS. 
Cf) 

.... 
9 .... 
0 
M WELL CONSTRUCTfON LOG N .. ___________________________________ • 

= 111 SHANNON & WILSON, INC. 
- !! Geotechnical Consultants 

FIGURE 7 
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rr==ii1:::=========LOCKABLE PROTECTIVE CASING 
THREADED CAP + 
TOP OF 2·0 PVC RISER 9h" 7) 

1---------GROUNDSURFACE 

CONCRETE 

t--:-r-,~--------ToP OF CEMENT/BENTONITE GROUT-95 .. K z_ 

........ --------CEMENT/BENTONITE GROUT 

:1--------TOP OF BENTONITE SEAL '6E. 'i{V 

-------TOP OF SANDPACK 8'b. &'Z-
--------TOP OF SCREEN 2·0 PVC 81, &2-

::1---------BORE HOLE_!· NOMINAL dia_ 

ID 

yes SANDPACK 

-------BOTTOMOFSCREEN 39, 82-
·--------BOTTOM OF BORING 3 ~. 'z 3 

WELL COMPONENTS 

SCREEN '7\,. ¢ NC ~ ID <:~-\ (~s') 
RISER PIPE d t, (/> ?\JC 

GROUT Cem-e-"'-\- - OCV\.-:!Q Y\ ~ta 
BENTONITE SEAL '3/ 8 \, °0e.n-\o<\..'-~ 'f><l \e_-\".:> 

SANDPACK v\o ro-dlo Sc\ \..LJ...__., st\.~& I C) -Z.u 
PROTECTIVE CASING ~0 \,u::. ~~~---------------------

.... ,!1 SHANNON & WILSON. INC. 
~ ij Geotechnical Consultants 

• 
WELL CONSTRUCTION LOG 

FIGURE 7 
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JOB NAME )!£EU:,o[£ 
DATE 5-~ -'j ;_ 

JOB NO. Z -.}u I - 0 5" 
BY SHEET _j_ OF / 

WELL DEVELOPMENT DATA 

1. Well No. Sv/4~.u/{4) 
2. Date of Installation _--Y_-_..-<_'</_-_7_;;;... ____________ _ 

r- ,- ,..."' 
Date of Development_.;_-_.::_· _-_1_.1. _______ =---,.---

.::? o. '/ 'e II :_-.:7 -7//97, .. 
4. Static Water Level: Before Dev. _/'--~_,__:s"---- Ft.; 24 Hours After i 7, f 
3. 

5. Quantity of Water Loss During Drilling, If Used Qf Gal. 
j 

6. Quantity of Standing Water in Well and Annulus Before Dev. 7.;_e:, ,,;, 111.dj) Gal. 

Start 

7. Specific Conductance (µmhos/c) /3C,~ 

Temperature (c ) /(p, 7 

pH (s.u.} ~- ~ 0 

;.:?1</ 
/t..3 

8. Depth from Top of Well Casing to Bottom of Well 5 <f.(p 

9. Screen Length "f5 Ft. 

During 

Ft. 

End 

/// (.p 

LS:-7 

Ft. 

10. Depth to Top of Sediment: Before Dev. S-5' 'S" Ft.; After Dev. S"K. f.o Ft. -~----
1 i. Physical Character of Water: fr.vdt,J- --k,_,._/.;J It- rfi,;,.,_, u-1/Y 3.<J.-r- "'£--;..,,,J , r; , 

12. Type and Size of Weil Development Equipment / '?f' .. tJ i> 1/&d fv ,n., Uac/ M!tf-t-12 
V I I 

13. Description of Surge Technique, If Used: ~___.,/ ,__,/ ~..v0~,r1£a,,d /Jbfl?I-,e kb 
. I / I f 

.f /,/;/~ ~..-,~d.,,( 

14. Height of Well Casing Above Ground Surface: "' - o. S 

15. Quantity of Water Removed: ~ So-s~ Ga. 

16. 1-Pint Water Sample Collected: 

* Development Conditions: 

--'-/_,_/_~.;_;:2...0-=---- (Time) 

(1) Well Water is Reasonably Clear 

(2} Sediment Thickness <5% of Screen Length/ 

Ft. 

(3) Removal of 5 Well Volumes, lneluding Saturated FIiter Annulus-

(4) Stabilization of Specific Conductance and Water Temperature 

17. After Final Development of the well, water from each well will be placed into the 1 liter clear 

~lass container and photographed as a 35 mm. color slide to be submitted as part of the well 

log. 

18. OA/OC: Development Performed by: I,. i'J~ Cr,; r. k__ /(, 1&.5.1;,-.) 
~ ,, - J 

Site Manager~~ C. ~.,,.- · 
0 

-~~~-~~-------------w_E_L_L~D-E_V~E~L-o_P_M_E~-~~~:~~~0-G~ 
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BY L, Koscry 
JOB NAME Src-Fi-Ct1TC,..,, 

DATE S-- 5"-7.:.:! 

JOB NO. Z- ]ol-o.S 

SHEET _j_ OF~/ __ 

WELL DEVELOPMENT DATA 

1. Well No. Y-<J Qt,.u I I (z; , 

2. Date of Installation _-Y,..,___./._-/.~':".r=-~,,_,/...,9_:J....;.:. ___________ _ 

3. Date of Development --=-;-:...:./....;:S-:;..,'/'-'.9'-'""-=-'--------------- //9..l. e /t/! t)) 5/ s-/ri J-

4. Static Water Level: Before Dev. 2 & . I Ft.; 24 Hours After 3 l, t/ Ft. 

5. Quantity of Water Loss During Drilling, If Used -----~/_0~------ Gal. 

6. Quantity of Standing Water in ~ aiid~s Before Dev. _ ___;;3--'."""g ___ Gal. 

Start 

7. Specific Conductance (µmhos/c) iO S7 
Temperature (c) ..:../._'<f.--=.o'----- /l,,!£ 

pH (s.u.) =-/p.;;..::,t,;...5"___ k· 7~ 

During 

/!)73 
1'7.3 

£.Jo 

8. Depth from Top of Well Casing to Bottom of Well -=S' ... 7-'--,-=--S-__ Ft. 

9. Screen Length _....;:S=-D _____ Ft. 
.Slr.S 

b-70 

10. Depth to Top of Sediment Before Dev. 57 - :2- Ft.; After Dev.({V'o f1-<) 

11. Physical Character of Water: /UA.b-t.:J brtwn era v. tZ,<·/_.,_~.., 
J I I 

12. Type and Size of Well Development Equipment 

13. Description of Surge Technique, If Used: 5!.v-t< b lrrl:. oJ..- .R:tt<i'. 1 -{,-~.n ~ 
Oa.!-,;,__«f) ~ (~,x..,, ... uJ (/J~ '::o>J??t--~el l(tlU½,/4-Jl ,ezu;, lo /t(.,?7/z@ £? · 

. II I /c/, 
14. Height of Well Casing Above Ground Surface: -----c. 2. Ft. 

15. Quantity of Water Removed: ,._ 51- S-S- Ga. 

16. 1-Pint Water Sample Collected: 

* Development Conditions: l 

___.1 .... Y..._·_..·o'--"'s"--___ (Time) 

(1) Well Water is Reasonably Clear 

(2) Sediment Thickness <5% of Screen Length 

(3) Removal of 5 Well Volumes, Including Saturated Filter Annulus 

(4) Stabilization of Specific Conductance and Water Temperature 

Ft. 

17. After Final Development of the well, water from each well will be placed into the 1 liter clear 

glass container and photographed as a 35 mm. color slide to be submitted as part of the well 

log. 
(' J /4,-.1 1'? 

18. QA/QC: Develo:?Perlormedby:_·,,,.,.. -.n;,:1;;:, L..-f/,tJ.:-c,,J 

Site Manager:~~-=1't-~W~~c __ ~l~U-r.:1¼.~-----~---------

WELL DEVELOPMENT LOG I 
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JOB NAME f7e-G'{ ( IT~ 

DATE 5"- ~-<j:i... 

WELL DEVELOPMENT DATA 

1. Well No. f fv<-, w I 1 (c ) 

2. Date of Installation -·/-Jo -9;:._ -----------------

JOB NO. ,Z- Jo I -1£ 

SHEET _j_ OF~'--

3. Date of Development 5"'-'i-<jZ ;p/.'1 @fS::Z.c :;.s---rJ.. 
4. Static Water Level: Before Dev. {o • I Ft.; ~4 Hours After <.//. J Ft. 

5. Quantity of Water Loss During Drilling, If Used Alt tVt[ Gal. 
(! ,/ / 

6. Quantity of Standing Water in Well and Annulus Before Dev. - I ' · 6 -"7 3,2..Gal. 

7. Specific Conductance (µmhos/c) 

Temperature (c) 

pH (s.u.) 

Start 

/tt/f 

/6-4 
• 

6,7D 

During 

/.23l, i_29Z 

IS:.3 1s·.2 
J 

~(6S &.ls 

60.0 8. Depth from Top of Well Casing to Bottom of Well _...::c..~....;:::_- Ft. 

9 Screen Length 5 0 Ft. · 

End 

119S 
/S. 2-

r;. lo 

• ______ ......;;..._ _..,µo~.J-~-r? 

10. Depth to Top of Sediment: Before Dev. 59- 7 Ft.; . After Dev. 60,D Ft. 

11. Physical Character of Water: hv,?,d,Mt,.<a 6u-um-. c.&.~c.1 v..11'7 s/td,.J(:i /41.~ 
. . r I • r v ; J 

M?:n-rrJ J ~ _;z O cd/4a · 
() t/ 

12. Type and Size of Well Development Equipment~/s1: 60 //4,,-JiJ .ri,.,.__,_? 
;; 

13. Description of Surge Technique, If Used: ,Xvtr..t bll)c.{ (7a..vu..d e;,,;,rc/ /4-w-L-<.,t,J 
0 ; 

v>1 ·,rlq .:Z-LC.£4t.u:./ lef4.u;-rc../ 
14. Heig,ht of Well Casing Above Ground Surface: ,.._ -o. ZS-

15. Quantity of Water Removed: ,._ S-y-SS Ga. 

16. 1-Pint Water Sample Collected: 

* Development Conditions: 

__ ___.1_· S-'--: ____ /..;;;S'-__ {Time) 

(1) Well Water is Reasonably Clear 

(2} Sediment Thickness <5% of Screen Length 

(3) Removal of 5 Well Volumes, Including Saturated Filter Annulus 

(4) Stabilization of Specific Conductance and Water Temperature 

Ft. 

17. After Rnal Development of the well, water from each well will be placed into the 1 liter clear 

glass container and photographed as a 35 mm. color slide to be submitted as part of the well 

log . 

18. QA/QC: Development Performed by: /, ~ e,,.-,..1:. /if. 'i>,er.sc .r 

Site Manager:~~,,;._,c, C . ? r;;v · 
"--

WELL DEVELOPMENT LOG 
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JOB NAME Su=;:t=;Lc otc 

DATE 5-(o-q-;:i_ 
JOB NO.Z-3O1 -oS" 

SHEET_\_ OF \ 
_.;.__ 

WELL DEVELOPMENT DATA 

1. Well No. '::>'--'OG\..01 I ( o) 
2. Date of lnstallationJ __ -_-t{......_-..._q-'-~--------------

3. Date of Development _c_,_;_-.,..(,2'---·D..._.i *"-------------- l/&-J Bf):;1,_C sft:/92.. 

24 Hours After __ ,_6'-'-. ..:....\ ___ Ft. 

5. Quantity of Water Loss During Drilling, If Used _.,4¢;;...._' _______ Gal. 

4. Static Water Level: Before Dev. _,_l[,_--"'<f ___ Ft.; 

I 
6. Quantity of Standing Water in Well ~~s Before Dev. -=(o....;,,..,_:} ____ Gal • 

Start During End-::y 

6'/S £ti' 7. Specific Conductance (µmhos/c) S75 {;;<3. i°)/p tS'J !~ 

Temperature (c ) L1-f Ill/ i6, 9 /6,f It~ IC/ Jt,. '( 

pH (s.u.) 6.,6.S zas i~o 7..l.f 7,(S l.1tJ Z,10 

8. Depth from Top of Well Casing to Bottom of Well Si, 0 
. l Ft. 

9. Screen length .LJ<. -~ Ft. 

10. Depth to Top of Sediment: Before Dev. SC.·} Ft.; After Dev. __.S<"-'<o=· .,_, .,_9 ___ Ft. 

11. Physical Character of Water: /lVfb,/ .f:..,,n?JuA,4:t--x-l.·df'd~.!.-. 4'LC &-.~ a:/.(l.,ub, 
ii ' 

12. Type and Size of Well Development Equipment: / ¾- ,, 0 i:J JbJ Pv 012 
{/ 

13. Description of Surge Technique, If Used: ,(~ ·• ~ /z441".t'ttMU n, [tZ/Zl'#?Qrf ,,_ /) , (/ 
(/,"1;H;/'/1.NL.Y 

14. Height of Well Casing Above Ground Surface: .-"L- -o,.-'-f FL 

15. Quantity of Water Removed: "1- 9 () Ga. 

16. 1-Pint Water Sample Collected: 

* Development Conditions: 

;s-~ {Time) 

(1) Well Water is Reasonably Clear 

(2) Sediment Thickness <5% of Screen Length 

(3) Removal of 5 Well Volumes, Including Saturated Filter Annulus 

(4) Stabilization of Specific Conductance and Water Temperature 

17. After Rnal Development of the well, water from each well will be placed into the 1 liter clear 

glass container and photographed as a 35 mm. color slide to be submitted as part of the well 

log . 

OA/OC: Development Performed by: /. CrC- .-,, 1c //?. Vu..,·,5-VJ 

Site Manager: d~ti<~ (. ;;?~ 
18. 

WELL DEVELOPMENT LOG 
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SLUG TESTS AND REVERSE SLUG TESTS 



I 
I 3.5000 0.177 

SE2000 4.0000 0.152 
Environmental Logger 4.5000 0.126 

I 
05/22 16:52 5.0000 0.114 

5.5000 0.101 
Uniti HANSON 1 Test 0 6.0000 0.089 

6.5000 0.076 
Setups: INPUT 1 7.0000 0.070 

I ------------ --------- 7.5000 0.063 
Type Level (F) 8.0000 0.057 
Mode TOC 8.5000 0.057 
I.D. SWGW-A 9.0000 0.051 

9.5000 0.051 

I Reference 0.000 10.0000 0.044 
SG 1.000 11. 0000 0.038 
Linearity 0.000 12.0000 0.038 
Scale factor 20.002 13.0000 0.038 

I 
Offset 0.000 14. 0000 0.032 
Delay mSEC 50.000 15.0000 0.032 

16.0000 0.025 
Step 0 05/22 10:57:25 17.0000 0.013 

18.0000 0.013 

I Elapsed Time INPUT 1 19.0000 0.013 

------------ --------- 20.0000 0.006 
0.0000 0.411 21. 0000 0.006 
0.0083 0.499 22.0000 0.006 

I 
0.0166 1.130 23.0000 0.006 
0. 0250 1.446 24.0000 0.000 
0.0333 1.036 25.0000 0.006 
0.0416 0.657 26.0000 0.000 
0.0500 0.707 27.0000 0.000 

I 0.0583 1.023 28.0000 0.000 
0.0666 1.143 29.0000 0.000 
0.0750 0.928 30.0000 0.006 
0.0833 0.745 31.0000 0.013 

I 
0.1000 0.960 32.0000 0.006 
0.1166 0.859 33.0000 0.006 
0.1333 0.834 34.0000 0.006 
0.1500 0.890 35.0000 0.006 
0.1666 0.796 36.0000 0.006 

I 0.1833 0.853 37.0000 0.000 
0.2000 0.796 38.0000 0.006 
0.2166 0.808 39.0000 0.000 
0.2333 0.796 40.0000 0.000 

I 
0.2500 0.777 41.0000 0.000 
0.2666 0.783 42.0000 0.000 
0.2833 0.758 43.0000 0.000 
0.3000 0.764 44.0000 0.000 
0.3166 0.752 END 

I 0.3333 0.739 
0.4166 0.707 
0.5000 0.669 
0.5833 0.638 

I 
0.6666 0.613 
0.7500 0.587 
0.8333 0.562 
0.9166 0.537 

I 
1. 0000 0.512 
1.0833 o. 493 
1.1666 0.474 
1.2500 0.455 
1.3333 0.436 

I 
1.4166 0.423 
1.5000 0.404 
1.5833 0.392 
1. 6666 0.379 
1.7500 0.360 

I 1.8333 0.354 
1. 9166 0.341 
2.0000 0.328 
2.5000 0.259 

I 
3.0000 0.215 

I 



I 
I 3.5000 3.005 

SE2000 4.0000 2.847 
Environmental Logger 4.5000 2.696 

I 
05/22 16:54 5.0000 2.557 

5.5000 2 .418 
Unitt HANSON 1 Test 1 6.0000 2 .292 

6.5000 2 .165 · 
Setups: INPUT 1 7.0000 2 .052 

I ------------ --------- 7.5000 1.944 
Type Level (F) 8.0000 1.837 
Mode TOC 8.5000 1. 742 
I.D. SWGW-B 9.0000 1.648 

I 
9.5000 1.553 

Reference 0.000 10.0000 1.471 
SG 1.000 11.0000 1.319 
Linearity 0.000 12.0000 1.180 
Scale factor 20.002 13.0000 1.048 

I Offset 0.000 14.0000 0.934 
Delay mSEC 50.000 15.0000 0.833 

16.0000 0.738 
Step 0 05/22 .12:11:15 17.0000 0.656 

I 
18.0000 0.581 

Elapsed Time INPUT 1 19.0000 0.517 
------------ --------- 20.0000 0.454 

0.0000 4.300 21. 0000 0.404 
0.0083 4.319 22.0000 0.360 

I 0.0166 4.319 23.0000 0.315 
0.0250 4.306 24.0000 0.277 
0.0333 4.331 25.0000 0.246 
0.0416 4.274 26.0000 0.214 

I 
0.0500 4.262 27.0000 0.195 
0.0583 4.268 28.0000 0.170 
0.0666 4.287 29.0000 0.145 
0.0750 4.325 30.0000 0.132 
0.0833 4.262 31.0000 0.120 

I 0.1000 4.262 32.0000 0.107 
0.1166 4.249 33.0000 0.088 
0.1333 4.243 34.0000 0.082 
0.1500 4.237 35.0000 0.075 

I 
0.1666 4.230 36.0000 0.063 
0.1833 4.218 37.0000 0.056 
0.2000 4.218 38.0000 0.050 
0.2166 4.199 39.0000 0.038 
0.2333 4.199 40.0000 0.031 

I 0.2500 4.186 41. 0000 0.025 
0.2666 4.180 42.0000 0.019 
0.2833 4.173 43.0000 0.019 
0.3000 4.167 44.0000 0.019 

I 
0.3166 4.161 45.0000 0.012 
0.3333 4.154 46.0000 0.012 
0.4166 4.129 47.0000 0.012 
0.5000 4.091 48.0000 0.012 
0.5833 4.060 49.0000 0.006 

I 0.6666 4.035 50.0000 0.006 
0.7500 4.003 51. 0000 0.000 
0.8333 3.965 52.0000 0.006 
0. 9166 3.933 53.0000 0.006 

I 
1.0000 3.902 54.0000 0.006 
1.0833 3.870 55.0000 0.000 
1.1666 3.845 56.0000 0.000 
1.2500 3.807 57.0000 0.000 
1. 3333 3.782 58.0000 0.000 

I 1.4166 3.750 59.0000 0.000 
1.5000 3.719 60.0000 -0.007 
1.5833 3.687 61.0000 -0.007 
1.6666 3.656 62. 0000 0.000 

I 
1. 7500 3.630 63.0000 0.000 
1.8333 3.599 64.0000 0.000 
1. 9166 3.574 END 
2.0000 3.542 
2.5000 3.353 

I 3.0000 3.169 

I 



I 
I 3.5000 0. 921 

SE2000 4.0000 0.858 
Environmental Logger 4.5000 0.801 

I 
05/22 16:56 5.0000 0.745 

5.5000 0.694 
Uniti HANSON_l Test 3 6.0000 0.644 

6.5000 0.593 
Setups: INPUT 1 7.0000 0.543 

I ------------ --------- 7.5000 0.505 
Type Level (F) 8.0000 0.473 
Mode TOC 8.5000 0.435 
I.D. SWGW-C 9.0000 0.404 

I 
9.5000 0.372 

Reference 0.000 10.0000 0.353 
SG 1.000 11.0000 0.303 
Linearity 0.000 12.0000 0.265 
Scale factor 20.002 13.0000 0.227 

I Offset 0.000 14.0000 0.195 
Delay mSEC 50.000 15.0000 0.164 

16.0000 0.138 
Step 0 05/22 14 :50:34 17.0000 0.113 

I 
18.0000 0.101 

Elapsed Time INPUT 1 19.0000 0.082 

------------ --------- 20.0000 0.063 
0.0000 1.610 21.0000 0.050 
0.0083 1.648 22.0000 0.044 

I 0.0166 1.597 23.0000 0.031 
0.0250 1.528 24.0000 0.018 
0.0333 1.635 25.0000 0.018 
0.0416 1.452 26.0000 0.012 

I 
0.0500 1.597 27.0000 0.000 
0.0583 1.521 28.0000 0.006 
0.0666 1.572 END 
0.0750 1.521 
0.0833 1.597 

I 
0.1000 1.584 
0.1166 1.565 
0.1333 1.483 
0.1500 1.464 

I 
0.1666 1.477 
0.1833 1.483 
0.2000 1.483 
0.2166 1.490 
0.2333 1.477 

I 0.2500 1.471 
0.2666 1.464 
0.2833 1. 464 
0.3000 1.458 

I 
0.3166 1.458 
0.3333 1.452 
0.4166 1.433 
0.5000 1.420 
0.5833 1.408 

I 0.6666 1.389 
0.7500 1.376 
0.8333 1.357 
0.9166 1.344 

I 
1. 0000 1.332 
1.0833 1.319 
1.1666 1.300 
1. 2500 1.281 
1.3333 1.269 

I 1. 4166 1.250 
1. 5000 1.237 
1. 5833 1.224 
1.6666 1.212 

I 
1. 7500 1.193 
1.8333 1.180 
1. 9166 1.168 
2.0000 1.155 
2.5000 1.073 

I 3.0000 1.003 

I 



I 
I 3.5000 0.006 

SE2000 4.0000 0.000 
Environmental Logger END 

I 
05/22 16:57 

Uniti HANSON 1 Test 2 

Setups: INPUT 1 

I ------------ ---------
Type Level (F) 
Mode TOC 
I.D. SWGW-D 

I Reference 0.000 
SG 1.000 
Linearity 0.000 
Scale factor 20.002 

I Offset 0.000 
Delay mSEC 50.000 

Step 3 05/22 14:17:39 

I Elapsed Time INPUT 1 
------------ ---------

0.0000 0.442 
0.0083 0.158 

I 0.0166 0.631 
0.0250 0.499 
0.0333 0.202 
0.0416 0.044 

I 
0.0500 0.208 
0.0583 0.246 
0.0666 0.139 
0.0750 0.057 
0.0833 0.107 

I 0.1000 0.113 
0 .1166 0.082 
0.1333 0.095 
0.1500 0.069 

I 
0.1666 0.076 
0.1833 0.063 
0.2000 0.069 
0.2166 0.057 
0.2333 0.057 

I 0.2500 0.057 
0.2666 0.057 
0.2833 0.050 
0.3000 0.050 

I 
0.3166 0.050 
0.3333 0.050 
0. 4166 0.044 
0.5000 0.038 
0.5833 0.038 

I 0.6666 0.031 
0.7500 0.031 
0.8333 0.031 
0.9166 0.025 

I 
1. 0000 0.025 
1.0833 0.025 
1.1666 0.019 
1.2500 0.019 
1. 3333 0.019 

I 1.4166 0.019 
1.5000 0.019 
1.5833 0.019 
1.6666 0.012 

I 
1. 7500 0.012 
1.8333 0.012 
1. 9166 0.012 
2.0000 0.012 
2.5000 0.006 

I 3.0000 0.006 

I 



I 
I 3.5000 0.007 

SE2000 4.0000 0.013 
Environmental Logger 4.5000 0.007 

I 
05/22 16:59 5.0000 0.007 

5.5000 0.007 
Unitt HANSON 1 Test 2 6.0000 0.007 

6.5000 0.007 
Setups: INPUT 1 7.0000 0.007 

I ------------ --------- 7.5000 0.000 
Type Level (F) END 
Mode TOC 
I.D. SWGW-D 

I Reference 0.000 
SG 1.000 
Linearity 0.000 
Scale factor 20.002 

I Offset 0.000 
Delay mSEC 50.000 

Step 1 05/22 13:56:42 

I Elapsed Time INPUT 1 

------------ ---------
0.0000 0.297 
0.0083 -0.076 

I 0.0166 0.228 
0.0250 0.316 
0.0333 0.158 
0.0416 -0.012 

I 
0.0500 0.070 
0.0583 0.152 
0.0666 0.108 
0.0750 0.026 
0.0833 0.044 

I 0.1000 0.089 
0 .1166 0.044 
0.1333 0.070 
0.1500 0.044 

I 
0.1666 0.057 
0.1833 0.044 
0.2000 0.051 
0.2166 0.044 
0.2333 0.044 

I 0.2500 0.044 
0.2666 0.044 
0.2833 0.038 
0.3000 0.038 

I 
0.3166 0.038 
0.3333 0.038 
0.4166 0.032 
0.5000 0.032 
0.5833 0.032 

I 0.6666 0.026 
0.7500 0.026 
0.8333 0.019 
0.9166 0.019 

I 
1.0000 0.019 
1.0833 0.019 
1.1666 0.019 
1.2500 0.019 
1.3333 0.013 

I 1.4166 0.013 
1.5000 0.013 
1.5833 0.013 
1.6666 0.013 

I 
1. 7500 0.013 
1.8333 0.013 
1. 9166 0.013 
2.0000 0.013 
2.5000 0.013 

I 3.0000 0.013 

I 
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Well SWGW/l(A) 
Time (min) Depth (ft) 

0.083 8.05 
0.167 8.15 

0.25 8.3 
0.333 8.45 
0.417 8.5 

0.5 8.6 
0.583 8.7 
0.667 8.8 

0.75 8.9 
0.833 8.95 
0.917 9.05 

1 9.15 
1.083 9.2 
1.167 9.3 

1.25 9.35 
1.333 9.4 
1.417 9.5 

1.5 9.55 
1.583 9.6 
1.667 9.65 

1.75 9.7 
1.833 9.8 
1.917 9.85 

2 9.9 
2.167 10 
2.333 10.1 

2.5 10.2 
2.667 10.3 
2.833 10.4 

3 10.5 
3.167 10.55 
3.333 10.65 

3.5 10.7 
3.667 10.8 
3.833 10.85 

4 10.95 
4.25 11 

4.5 11.l 
4.75 11.2 

5 11.3 
5.25 11.35 

5.5 11.42 
5.75 11.5 

6 11.56 
6.5 11.7 

7 11.8 
7.5 11.9 

Well SWGW/l(B) 

Reverse Slug Test Data 
Steelcote Facility 

Well SWGW/l(C) Well SWGW/l(D) 
Time (min) Depth (ft) Time (min) Depth (ft) Time (min) Depth (ft) 

0.083 8.85 
0.333 9.2 
0.417 9.45 

0.5 9.6 
0.583 9.7 
0.667 9.9 
0.75 10 

0.833 10.l 
0.917 10.2 

1 10.35 
1.083 10.45 
1.167 10.5 
1.25 10.6 

1.333 10.65 
1.417 10.7 
1.583 10.8 
1.667 11 
1.833 11.2 

2 11.4 
2.083 11.6 

2.5 11.5 
3 11.3 

3.167 11.45 
3.333 11.5 

3.5 11.6 
3.667 11.7 
3.833 11.8 

4 11.85 
4.167 11.9 
4.333 12 

4.5 12.05 
4.667 12.15 
4.833 12.2 

5 12.25 
5.167 12.3 
5.333 12.4 

5.5 12.45 
5.667 12.5 
5.833 12.6 

6 12.65 
6.167 12.71 
6.333 12.8 

6.5 12.85 
6.667 12.9 
6.833 13 

7 13.l 
7.25 13.2 

0.083 12.2 
0.167 12.51 
0.333 12.75 

0.5 13 
0.667 13.3 
0.833 13.4 

1 14.42 
1.333 15.33 

1.5 15.6 
1.75 16 

2 16.6 
2.25 17.95 

2.5 18.23 
2.75 19.4 

3 19.6 
3.25 20.l 

3.5 20.6 
3.75 21 

4 21.35 
4.25 21.45 

4.5 23.4 
4.75 23.65 

5 24.51 
5.25 24.95 

5.5 25.25 
5.75 25.65 

6 25.9 
6.25 26.85 

6.5 27.3 
6.75 27.6 

7 27.8 
7.25 28.1 

7.5 28.4 
7.75 29.1 

8 29.35 
8.25 29.7 

8.5 30.15 
8.75 30.5 

9 30.81 
9.25 31.15 

9.5 31.4 
9.75 31.6 

10 31.9 
10.25 32.25 

10.5 32.45 
10.75 32.7 

11 32.95 

AppendixC 
l 

0.083 7.95 
0.167 8.05 

0.25 8.15 
0.333 8.25 
0.417 8.3 

0.5 8.4 
0.583 8.45 
0.667 8.55 
0.75 8.6 

0.833 8.7 
0.917 8.75 

1 8.8 
1.083 8.9 
1.167 8.95 

1.25 9 
1.333 9.05 
1.417 9.2 

1.5 9.25 
1.583 9.3 
1.667 9.4 

1.75 9.45 
1.833 9.5 

2 9.55 
2.167 9.6 
2.333 9.7 

2.5 9.8 
2.667 9.9 
2.833 9.95 

3 10 
3.167 10.1 
3.333 10.15 

3.5 10.25 
3.667 10.3 
3.833 10.4 

4 10.45 
4.167 10.5 
4.333 10.6 

4.5 10.65 
4.667 10.7 
4.833 10.75 

5 10.8 
5.167 10.85 
5.333 10.9 

5.5 10.95 
5.667 11 
5.833 11.05 

6 11.l 
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Well SWGW/l(A) 
Time (min) Depth (ft) 

8 12 

8.5 12.08 

9 12.15 

9.5 12.21 

10 12.28 

11 12.39 

12 12.48 

15 12.67 

20 12.87 

25 13 

30 13.04 

' 

Reverse Slug Test Data 
Steelcote Facility 

Well SWGW/l(B) Well SWGW/l(C) Well SWGW/l(D) 
Time (min) Depth (ft) 

7.5 13.3 
7.75 13.4 

8 13.5 
8.25 13.6 

8.5 13.7 
8.75 13.8 

9 13.95 

9.5 14.15 

9.75 14.25 

10 14.35 
10.25 14.45 

10.5 14.55 

10.75 14.65 

11 14.75 
11.25 14.85 

11.5 14.95 

11.75 15 

12 15.1 

12.5 15.3 

13 15.45 

13.5 15.6 

14 15.8 

14.5 15.95 

15 16.l 

16 16.45 

17 16.75 

18 17 

19 17.3 

20 17.6 

21 17.95 
22 18.25 
23 18.5 
24 18.85 
25 19.15 

26 19.5 

27 19.75 
28 20 
29 20.3 

30 20.5 
35 21.75 

40 22.65 
45 24 

51.25 25.4 

55 26.15 

60 27.2 

65 28.1 

70 . 28.75 

Time (min) Depth (ft) 

11.25 33.2 
11.5 33.4 

11.75 33.6 
12 33.8 

12.25 34 
12.5 34.35 

12.75 34.44 

13 34.55 

13.25 34.68 
13.5 34.78 

13.75 34.85 
14 34.95 

14.25 35.02 
14.5 35.2 

14.75 35.4 
15 35.45 

15.5 35.55 

16 35.65 
16.5 35.8 

17 35.93 
17.5 36.03 

18 36.23 
18.5 36.4 

19 36.5 

19.5 36.63 
20 36.75 
21 37 
22 37.22 
23 37.43 
24 37.62 
25 37.78 
27 37.95 
29 38.02 
31 38.15 
35 38.27 
40 38.33 
45 38.4 
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Time (min) Depth (ft) 
6.25 11.15 

6.5 11.25 
6.75 11.35 

7 11.4 
7.25 11.5 

7.5 11.55 
7.75 11.6 

8 11.65 
8.25 11.7 

8.5 11.8 
8.75 11.85 

9 11.88 
9.25 11.9 

9.5 11.93 

10 12.05 
10.5 12.15 

11 12.2 
11.5 12.26 

12 12.35 
13 12.36 
14 12.39 
15 12.41 
16 12.44 
17 12.46 

20 12.52 
25 12.62 
30 12.7 

35 12.8 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 

Time (min) 

0.083 
0.167 
0.25 

0.333 
0.417 

0.5 
0.583 
0.667 

0.75 
0.833 
0.917 

1 
1.083 
1.167 

1.25 
1.333 
1.417 

1.5 
1.583 
1.667 

1.75 
1.833 
1.917 

2 
2.167 
2.333 

2.5 
2.667 
2.833 

3 
3.167 
3.333 

3.5 
3.667 
3.833 

4 
4.25 

4.5 
4.75 

5 
5.25 

5.5 
5.75 

6 
6.5 

7 
7.5 

8 

A h/h0 Time (min) 

l 0.083 
0.9818182 0.333 
0.9545455 0.417 
0.9272727 0.5 
0.9181818 0.583 

0.9 0.667 
0.8818182 0.75 
0.8636364 0.833 
0.8454545 0.917 
0.8363636 1 
0.8181818 1.083 

0.8 1.167 
0.7909091 1.25 
0.7727273 1.333 
0.7636364 1.417 
0.7545455 1.583 
0.7363636 1.667 
0.7272727 1.833 
0.7181818 2 
0.7090909 2.083 

0.7 2.5 
0.6818182 3 
0.6727273 3.167 
0.6636364 3.333 
0.6454545 3.5 
0.6272727 3.667 
0.6090909 3.833 
0.5909091 4 
0.5727273 4.167 
0.5545455 4.333 
0.5454545 4.5 
0.5272727 4.667 
0.5181818 4.833 

0.5 5 
0.4909091 5.167 
0.4727273 5.333 
0.4636364 5.5 
0.4454545 5.667 
0.4272727 5.833 
0.4090909 6 

0.4 6.167 
0.3872727 6.333 
0.3727273 6.5 
0.3618182 6.667 
0.3363636 6.833 
0.3181818 7 

0.3 7.25 
0.2818182 7.5 

Reverse Slug Test Data 
Steelcote Facility 

B h/h0 Time (min) C h/h0 Time (min) 

l 
0.9870849 
0.9778598 
0.9723247 
0.9686347 
0.9612546 
0.9575646 
0.9538745 
0.9501845 
0.9446494 
0.9409594 
0.9391144 
0.9354244 
0.9335793 
0.9317343 
0.9280443 
0.9206642 
0.9132841 
0.9059041 

0.898524 
0.902214 

0.9095941 
0.904059 
0.902214 
0.898524 

0.8948339 
0.8911439 
0.8892989 
0.8874539 
0.8837638 
0.8819188 
0.8782288 
0.8763838 
0.8745387 
0.8726937 
0.8690037 
0.8671587 
0.8653137 
0.8616236 
0.8597786 
0.8575646 
0.8542435 
0.8523985 
0.8505535 
0.8468635 
0.8431734 
0.8394834 
0.8357934 

0.083 l 
0.167 0.9887722 
0.333 0.9800797 

0.5 0.971025 
0.667 0.9601594 
0.833 0.9565375 

1 0.9195943 
1.333 0.8866353 

1.5 0.8768562 
1.75 0.8623687 

2 0.8406375 
2.25 0.7917421 

2.5 0.7816009 
2.75 0.7392249 

3 0.7319812 
3.25 0.7138718 

3.5 0.6957624 
3.75 0.6812749 

4 0.6685983 
4.25 0.6649765 

4.5 0.5943499 
4.75 0.5852952 

5 0.554147 
5.25 0.5382108 

5.5 0.5273452 
5.75 0.5128577 

6 0.503803 
6.25 0.4693951 

6.5 0.4530967 
6.75 0.4422311 

7 0.4349873 
7.25 0.4241217 

7.5 0.4132561 
7.75 0.3879029 

8 0.3788482 
8.25 0.3661717 

8.5 0.3498732 
8.75 0.3371967 

9 0.3259689 
9.25 0.3136545 

9.5 0.3045998 
9.75 0.297356 

10 0.2864904 
10.25 0.2738138 
10.5 0.2665701 

10.75 0.2575154 
11 0.2484607 

11.25 0.239406 
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0.083 
0.167 

0.25 
0.333 
0.417 

0.5 
0.583 
0.667 

0.75 
0.833 
0.917 

1 
1.083 
1.167 

1.25 
1.333 
1.417 

1.5 
1.583 
1.667 

1.75 
1.833 

2 
2.167 
2.333 

2.5 
2.667 
2.833 

3 
3.167 
3.333 

3.5 
3.667 
3.833 

4 
4.167 
4.333 

4.5 
4.667 
4.833 

5 
5.167 
5.333 

5.5 
5.667 
5.833 

6 
6.25 

D h/h0 
l 

0.9805825 
0.961165 

0.9417476 
0.9320388 
0.9126214 
0.9029126 
0.8834951 
0.8737864 
0.8543689 
0.8446602 
0.8349515 

0.815534 
0.8058252 
0.7961165 
0.7864078 · 
0.7572816 
0.7475728 
0.7378641 
0.7184466 
0.7087379 
0.6990291 
0.6893204 
0.6796117 
0.6601942 
0.6407767 
0.6213592 
0.6116505 
0.6019417 
0.5825243 
0.5728155 
0.5533981 
0.5436893 
0.5242718 
0.5145631 
0.5048544 
0.4854369 
0.4757282 
0.4660194 
0.4563107 
0.4466019 
0.4368932 
0.4271845 
0.4174757 

0.407767 
0.3980583 
0.3883495 
0.3786408 



I 
·1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Time (min) 

8.5 
9 

9.5 

10 
11 

12 

15 
20 

25 

30 

Ah/h0 

0.2672727 
0.2545455 
0.2436364 

0.2309091 

0.2109091 

0.1945455 

0.16 
0.1236364 

0.1 

0.0927273 

Time (min) 

7.75 
8 

8.25 

8.5 

8.75 

9 
9.5 

9.75 
10 

10.25 

10.5 
10.75 

11 
11.25 

11.5 

11.75 
12 

12.5 

13 
13.5 

14 
14.5 

15 
16 
17 

18 

19 
20 
21 
22 

23 
24 

25 
26 
27 
28 

29 
30 
35 
40 
45 

51.25 
55 

60 
65 
70 

Reverse Slug Test Data 
Steelcote Facility 

B h/h0 Time (min) C h/h0 Time (min) 

0.8321033 
0.8284133 
0.8247232 

0.8210332 

0.8173432 

0.8118081 
0.804428 

0.800738 
0.797048 

0.7933579 

0.7896679 
0.7859779 
0.7822878 
0.7785978 
0.7749077 

0.7730627 
0.7693727 
0.7619926 
0.7564576 

0.7509225 

0.7435424 
0.7380074 
0.7324723 
0.7195572 
0.7084871 

0.699262 

0.6881919 
0.6771218 

0.6642066 
0.6531365 
0.6439114 

0.6309963 

0.6199262 
0.6070111 

0.597786 
0.5885609 
0.5774908 
0.5701107 
0.5239852 
0.4907749 
0.4409594 
0.3892989 
0.3616236 
0.3228782 
0.2896679 
0.2656827 

11.5 0.2321623 
11.75 0.2249185 

12 0.2176748 
12.25 0.210431 

12.5 0.1977544 

12.75 0.1944947 

13 0.1905107 
13.25 0.1858022 

13.5 0.1821804 

13.75 0.1796451 
14 0.1760232 

14.25 0.1734879 

14.5 0.1669685 
14.75 0.1597247 

15 0.1579138 

15.5 0.1542919 
16 0.15067 

16.5 0.1452372 

17 0.1405288 

17.5 0.1369069 

18 0.1296632 
18.5 0.123506 

19 0.1198841 

19.5 0.1151757 

20 0.1108294 
21 0.1017747 

22 0.0938066 
23 0.0862007 
24 0.0793191 

25 0.0735241 

27 0.0673669 

29 0.0648316 
31 0.0601231 
35 0.0557769 
40 0.0536038 
45 0.0510685 
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6.5 
6.75 

7 
7.25 

7.5 

7.75 

8 
8.25 

8.5 

8.75 

9 
9.25 

9.5 
10 

10.5 

11 
11.5 

12 

13 
14 

15 
16 
17 
20 

25 
30 

35 

D h/h0 

0.3592233 
0.3398058 
0.3300971 

0.3106796 
0.3009709 

0.2912621 
0.2815534 
0.2718447 

0.2524272 

0.2427184 

0.2368932 
0.2330097 
0.2271845 
0.2038835 

0.184466 
0.1747573 

0.1631068 
0.1456311 
0.1436893 

0.1378641 

0.1339806 
0.1281553 
0.1242718 
0.1126214 
0.0932039 

0.0776699 
0.0582524 
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FIGURE C-1 
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FIGURE C-2 
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FIGURE C-3 
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Reverse Slug Test 
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FIGURE C-4 
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GROUND WATER SAMPLE RECORDS AND CHEMICAL ANALYSES 



r ~111 SHANNON I. WILSON. INC. 
;:.; Geotechnal Consultants WATER SAMPLING LOG Paoe _ ___.__ of -1._ 

I 
• Owner I Location ..;·;K:;__~--~----'------------- Date. s/(/r1-

\I wen No. ?~~ { 1 (c__') Sample No. Ml<>/~{cJ( s/o,hi.- Tme Started _/....;_0_00 
__ _ 

Weather (,Lia.- 6"0° 

I Well Site Conditions __________________________ _ 

.1 
SAMPLING DATA 

'. I Tame Started _L...i.!-0_'P_o ________ _ 

PIO Head Space C?q t... :u,,C"" -.....v---c_ .._ tJ--(~ 

Water Column in Well _/._'do_· 0 ______ _ 

? II 
Casing Diameter _df_··11 _______ _ 

:1 / 

Total Depth of Well Below MP_..;;;(pl)'--1_
0 ____ _ Gallons per Foot -=O'--',/i;....'t...._3 ______ _ 

I 
J/h~tl ( 

DTW Below MP --7=----'-________ _ Gallons in Well ___ o?. __ ."'"'73=--------

Light-Phase lmmiscibles 

I Heavy-Phase lmmiscibles 

·I 
I 
I 
I 

Gallons 
Bailed 

I 

; z... 

After Sampling 

Temperature, •c 

No 

FIELD PARAMETERS 

TOS 

7-.2.5 

Sample 

D 
D 

Time 

/~'10 

/;.'/ 

I Evacuation Method _6.~c..... __ -~_._•;.__ _____________________ _ 

Water Ouafrty ~b,.w--b ~ 
1 

I\-o c'-~ [~ ~ o ~ 
0--=1 ·n 

Sampling Method-'~---'---------------- Tima Started F.tt?O 
I 
I Sampling Personnel ....;;;;L""'.'-~-=.i..==::;:__------------------------

1 
Remarks 

I 
I 

WEU CASING VOLUMES 

GaVFt 1-1/4"-0.077 2·.0.16 3·.0.37 4·.0.65 

1-117-0.10 2-1/r-0.24 3-117-0.SO 6·-1.-16 

Tame Completed _/_.r:_. '/_D __ 



., 

.. , . 
·1 
I 
~I 

~,-,, SHANNON£ WILSON. INC. 
- Geotechnol Consullants WATER SAMPLING LOG 

Owner I Location SfSELc or?: 

wen No. ('G.:)§LO / 1LTJ\ Sample N0Swfrw/ 162Ct/r/<iL) 
Weather CJ..ru:.__ ~() • 

Job No. Z -J" l-:-4' .f 

Paoe --- of _J__ 

T me Started ....;l_'S'-=: 3o~---

Well Site Conditions __________________________ _ 

SAMPLING DATA 

!I Tune Started \ }'. 3 ° 
PJO Head Space ~ - SW" :i1a&- -. l _... ~ 

J.;i_ .3 
Water Column in Well _ 7_4 

_____ _ 

Casing Diameter :.:;;c??~W:;.__ ... ______ _ 

:1 
~I 
'I 
-, 
:1 
fl 
fl 
J 
I 
I 
I 
,-1 

I 

Total Depth of Well Below MP_Slc>__.....;..•Cf: .. _~_-·. ___ _ Gallons per Foot _o_._l 6_;3;.._,_ ______ _ 
~ 

OTW Below MP ~W-=-·=---~'---------- < Gallons in Well _t_~_S ________ _ 

Light-Phase lmmiscibles 

Heavy-Phase lmmiscib!es 

Gallons 
Temperature. •c Bailed 

1 /t:,,3 

l-O /£-1 

'L-o IL I 
3.-o I 7. I 

.?<-I I 7. I 
After Sampling 17.i-, 

0 
D 

No 

~ 'tJO< -6'<> 

00~ 

FIELD PARAMETERS 

pH 
Sp. Coodudivity 

umhoslcm TOS 

7J5 /:2.J' {) 

7,/D J/J'f' 
-,.,~ t2-'3Z--

7. JP JL-33 

1 .. 10 1:J...tf~ 

1. Jb /-;J..53 

Sample 

D 
D 

Tame 

i S'1 '3 s 
,s:so 
~·tJ5 
1~:2-lJ 

/6:?0 

17i~O 

Evacuation Method __..(>'"-".M~·)b;;;;.;......._ _____________________ _ 

WaterOJafrty VQ/\.J... -kA<A-~,;w..$d-~ ~ - r½f~ ~ V\...o ~ a::::: o.ln.--

Samplino Met~.od 62 v . Tima ~tatted /i. :90 

Sampling Personnel-=-=-· ·...:..1C11_.k,.o..J _______________________ _ 

Rema~s _____________________________ _ 

Tune Completed 11·. DO 
WELL CASING VOLUMES 

GaVFt 1-1/4--0.077 2·-0.16 3·.0.37 4·.0.65 
1-112"-0.10 2-112·.o.24 3-112"-0.SO 6·-1.46 



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

fIENT: SHANNON & WILSON, INC. REPORT: 427501SW(108) 

06-01-92 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 DATE 
ATTN: LARRY ROSEN 

I SAMPLE MATRIX: 
ATAS # : 

I 
SAMPLE ID 

PARAMETER 

I 
METHYLENE CHLORIDE 
EON TERTACHLORIDE 

.-.&l!.T~ ISOBUTYL KETONE 
TOLUENE 

ITHYL ETHYL KETONE 
NZENE 

ETHYL ACETATE 
-~NE 
.BUTANOL 
:.!-ETHOXYETHANOL 

.IMETHYL-1-PROPANOL 

WATER 
421.S •. 01 .,- DATE SUBMITTED: ... -;.~ -
SWGW/l(A)(5/8/92 PROJECT : 

-~~-- . . «=:~~·=-:=:_·.: ··---:--.· 

DET 
LIMIT UNITS RESULTS 

. - ~--~~~ ---· ·:~.:- ""'I:::'.-

DATE 
ANALYZED 

5 ug/L- ·--:-o NIL 05-13-92 
5 ug/L ND 05-13-92 
5 ug/L ND 05-13-92 

10 ug/L ND 05-13-92 
5 ug/L_ ~- ~ _ 05-13-92 

10 · ~u,,.,./r.'·_;:;."-· --~ND"~.-=.--.,,..__.. 05-13-92 .;;:---c.. .. _·,..·.·.· ~ :::1i 

,!J!Wv£ :::~ .. ~ 5 ug/L ND 05-13-92 

-~:~ =-=-· ~+~---:~-J. u.9J.L.:----=- ~ND...,. . 05-13-92 
~gJ:L · _=-::-::. _;;~~-" ~ -~~~-~!}i:;"i--~ -92 

* ug/L ND os~13-92 
* ug/L ND 05-13-92 
* ug/L ND 05-13-92 

OA/OC SURROGATE RECOVERIES 

05-08-92 
Z-301-05 

METHOD 

REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP, Y._0_}. 
CLP -VOA 
CLP VOA 
CLP.JOA LS 
CLP."VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 

ILUENE-~8(88-110) 99 \ 

BUTYL BENZYL PHTHALATE 

BROMOFLUOROBENZENE(86-115) 102 \ .l,2-DICHLOROETHANE-D4(76-114) 105 \ 

[

UTYL PHTHALATE 
2-ETHYLHEXYL)PHTHALATE 

- NOL 

i
APHTHALENE 

10 
10 
10 
10 
10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

* ug/L 
* ug/L 
* ug/L 
* ug/L 

ND 05-22-92 CLP SVOA 
ND 05-22-92 CLP SVOA 
3 J 05-22-92 CLP SVOA 
ND 05-22-92 CLP SVOA 
ND 05-22-92 CLP SVOA 
ND 05-22-92 CLP SVOA LS 
ND 05-22-92 -CLP SVOA LS 
ND 05-22-92 CLP SVOA LS 
ND 05-22-92 CLP SVOA LS 

CLOHEXANONE 
LUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 
.,ICHLOROHYDRIN 

SPHENOL A/EPICHLOROHYDRIN * ug/L ND 05-22-92 CLP SVOA LS 

ITROBENZENE-d5(35-114) 
2-FLUOROBIPHENYL(43-116) 

ITHANOL 
FORMALDEHYDE 

• 0 IUM 
~OMIUM .
1
C~IUM 

. CKEL 

I 
I 

OA/OC SURROGATE RECOVERIES 

64 % TERPHENYL-d14(33-141). 86 \ 2-FLUOROPHENOL(21-100) 56 \ 
76 \ 61 \ PHENOL-d5(10-94) 55 \ 2,4,6-TRIBROMOPHENOL(l0-123) 

1 ug/mL ND 05-20-92 GC/FID 
~:.; 

so ug/L 800 B* 05-23-92 HPLC 

16 ug/L 398 05-18-92 CLP METALS 

3 ug/L 4.0 05-18-92 CLP METALS 
2 ug/L ND 05-18-92 CLP METALS 

1 ug/L 2.2 05-14-92 CLP METALS 

8 ug/L ND 05-18-92 CLP METALS 
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-1 
I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

WATER SAMPLE MATRIX 
ATAS # 
SAMPLE ID 

4.2?:-S.~_02 
SWGW/l(B)(5/8/92 

DET 

REPORT: 

DATE 

427502SW(l08) 

06-01-92 

DATE SUBMITTED: 05-08-92 
Z-301-05 PROJECT 

PARAMETER LIMIT UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

·1 
METHYLENE CHLORIDE 
,,aimoN TERTACHLORIDE 

.ENE 
L"Lli:THLY ISOBUTYL KETONE 

ILUENE 
THYL ETHYL KETONE 

C NZENE . 
ETHYL ACETATE 

·a::ANOL 
2-ETHOXYETHANOL 
IMETHYL-1-PROPANOL 

.r-::W-..:.;._ .• 

5 
5 
5 

10 
5 

10 
;:¥J!l]lliiiiV:-"£ ~' ~'J,, 5 

.. .:.:~ .:.=c-. -. ,~~--?-= . * .•, 
* 
* 
* 
* 

·.........---.... ._-··-~----· 
ug/L- ·~:ND-~ 05-13-92 
ug/L ND 05-13-92 
ug/L ND 05-13-92 
ug/L ND 05-13-92 
ug/L ND 05-13-92 

--~I,--:,,,<;_- .·.;, Nl)":.a...L•..::i..?'r'_.,.,.- 05-13-92 

ug/L ND 05-13-92 
__ u,gLJ ... -~-- . ND . 05-13-92 

- . , .... :;.-~-- ~~~·:;w ~<A--: 

ug/L .. - --Nn..;:;.;-:=: .... ~-~ :-Sl~;:U-92 
ug/L .. ND 05,-.13-92 
ug/L ND 05-13-92 
ug/L ND 05-13-92 

OA/OC SURROGATE RECOVERIES 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP V_Q~ 
CLP VOA 
CLP VOA 
CLP VOA LS 
CL~VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 

ILUENE-d8(88-110) 101 % BROMOFLUOROBENZENE(86-115) 100 % .l,2-DICHLOROETHANE-D4(76-114) 99 % 

BUTYL BENZYL PHTHALATE 

IUTYL PHTHALATE 
2-ETHYLHEXYL)PHTHALATE 

C NOL 

IHTHALENE 
LOHEXANONE 
UENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 
.• l:CHLOROHYDRIN 
.PHENOL A/EPICHLOROHYDRIN 

10 
10 
10 
10 
10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

* ug/L 
* ug/L 
* ug/L 
* ug/L 
* ug/L 

ND 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA 

11 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA LS 
ND 05-19-92 CLP SVOA LS 
ND 05-19-92 CLP SVOA LS 
ND 05-19-92 CLP SVOA LS 
ND 05-19-92 CLP SVOA LS 

'TROBENZENE-d5~35-114) 
2-FLUOROBIPHENYL(43-116) 

OA/OC SURROGATE RECOVERIES 

.ITHANOL 
FORMALDEHYDE 

I 
I 

92 % TERPHENYL-dl4(33-141) 
35**% PHENOL-d5(10-94) 

1 ug/mL 
50 ug/L 

16 ug/L 
3 ug/L 
2 ug/L 
1 ug/L 
8 ug/L 

107 % 2-FLUOROPHENOL(21-100) 107 % 
90 % 2,4,6-TRIBROMOPHENOL(l0-123) 91 % 

ND 05-20-92 GC/F:ID 
170 B* 05-23-92 HPLC 

470 05-18-92 CLP METALS 
4.6 05-18-92 CLP METALS 
ND 05-18-92 CLP METALS 
ND 05-14-92 CLP METALS 
ND 05-18-92 CLP METALS 

** 
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SHANNON & WILSON, INC. REPORT: 427503SW(l08) 

06-01-92 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 DATE 
ATTN: LARRY ROSEN 

·1 SAMPLE MATRIX 
ATAS # 

I SAMPLE ID 

PARAMETER ·1 
METHYLENE CHLORIDE ·c: TERTACHLORIDE 

s;;:y ISOBUTYL KETONE 

ILUENE 
TBYL ETHYL KETONE 

, .a.NZENE 
ETHYL ACETATE ~-ana:NE 

_.BUTANOL 
2-ETHOXYETHANOL 
IMETHYL-1-PROPANOL 

WATER 
4275.03 .. ---:-· DATE SUBMITTED: 
SWGW/l(C)(5/8/92 PROJECT : 

---~­... 

.::ae~; - ~ . ' 

.£!91,h0£ --,~ 

DET 

LIMIT UNITS RESULTS 

- ~-- ...... · .. .,:;._;_._,.-..:. 

DATE 
ANALYZED 

5 ug/L -;.:ND.,. 05-13-92 
5 ug/L ND 05-13-92 
5 ug/L 10 05-13-92 

10 ug/L ND 05-13-92 
5 ug/L 50 __ 05-13-92 

10 . =~ft.~~,- ·:_ ·-.--ND '~; ....-:· 05-13-92 
5 ug/L ND 05-13-92 

-~ . *-.. - ::-'¥1~ c..;.:..,-._,,,!2..- ·- 05-13-92 
-:· * ugft.-.,:-~-~~~~---;:~-:-.:_ .,osr-92_ 

* ug/L ND . . ·o5=t3-92 
* ug/L ND 05-13-92 
* ug/L ND 05-13-92 

OA/OC SURROGATE RECOVERIES 

05-08-92 
Z-301-05 

METHOD 
REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA -CLP .VOA 
CLP VOA 
CLP VOA LS 
CLB.;, VOA LS 

. CLP VOA LS 
CLP VOA LS 
CLP VOA LS 

ILUENE-d8(88-110) 100 % BROMOFLUOROBENZENE(86-115) 103 % l,2-DICHLOROETHANE-D4(76-114) 104 % 

BUTYL BENZYL PHTHALATE 13 ug/L ND 05-22-92 CLP SVOA 

·,BUTYL PHTHALATE 13 ug/L ND 05-22-92 CLP SVOA 
(2-ETHYLHEXYL)PHTHALATE 13 ug/L 4 J 05-22-92 CLP SVOA 

.t'HENOL 13 ug/L ND 05-22-92 CLP SVOA 

EHTHALENE 13 ug/L ND 05-22-92 CLP SVOA , 
CLOHEXANONE * ug/L ND 05-22-92 CLP SVOA LS 

1 LUENE-2,4-DIISOCYANATE * ug/L ND 05-22-92 ,.; CLP SVOA LS 
NITROSOIMINO DIETHANOL * ug/L ND 05-22-92 CLP SVOA LS 

* ug/L ND 05-22-92 CLP SVOA LS 1ICHLOROHYDRIN 
SPHENOL A/EPICHLOROHYDRIN * ug/L ND 05-22-92 CLP SVOA LS 

.,TROBENZENE-d5(35-114) 
2-FLUOROBIPHENYL(43-116) 

ITHANOL 
FORMALDEHYDE 

~IUM 
L:HROMIUM 

.EMIUM 
'AD 

· .. CKEL 

OA/OC SURROGATE RECOVERIES 

68 % TERPHENYL-d14(33-141)· 91 % 2-FLUOROPHENOL(21-100) 60 % 

67 % 60 % PHENOL-d5(10-94) 60 % 2,4,6-TRIBROMOPHENOL(l0-123) 

1 ug/mL ND 05-20-92 GC/FID 
-,... 

50 ug/L 380 B*. 05-23-92 HPLC 

16 ug/L 420 05-18-92 CLP METALS 
3 ug/L 5.3 05-18-92 CLP METALS 

2 ug/L ND 05-18-92 CLP METALS 

1 ug/L 2.5 05-14-92 CLP METALS 
8 ug/L ND 05-18-92 CLP METALS 
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'IENT: 

I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX WATER 
ATAS # : 42rJ-5_.~ 04 

REPORT: 

DATE 

427504SW(l08) 

06-01-92 

I SAMPLE ID : SWGW/l(D)(S/8/92 
DATE SUBMITTED: 05-08-92 
PROJECT Z-301-05 

PARAMETER 

I 
METHYLENE CHLORIDE ~t! TERTACHLORIDE 

METHLY ISOBUTYL KETONE 

ILUENE 
THYL ETHYL KETONE 
NZENE 

ETHYL ACETATE 

i::ANOL 
2-ETHOXYETHANOL 

.,METHYL-1-PROPANOL 

.~":"".-":!;, .... •·. 
---~-_,--:-,:-. 

DET 

LIMIT UNITS RESULTS 
DATE 
ANALYZED 

5 ug/L ·.- :-:-:::ND,.-- 05-13-92 
5 ug/L ND 05-13-92 
5 ug/L 2 J 05-13-92 

10 ug/L ND 05-13-92 
5 ug/L___ ND_ _ _ _,__ _

0
,. 05-13-92 

10 · ~g-f'£- · .. 'ND--~'.trali~-- ~-05-13-92 
5 ug/L ND 05-13-92 

-~ . : -~-~~~~ ·-~~S?~~~;c:.-~~~==~ 
* ug/L ND· OS-~3-92 
* ug/L ND 05-13-92 
* ug/L ND 05-13-92 

OA/OC SURROGATE RECOVERIES 

METHOD 

REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
·CLP VOA 
CLP_Y,OA 
CLP-"VOA 
CLP VOA 
CLP~YOA LS 
CL~-VOA LS 

· ,CLP VOA LS 
CLP VOA LS 
CLP VOA LS 

'LUENE-d8(88-110) 96 % BROMOFLUOROBENZENE(86-115) 102 % l,2-DICHLOROETHANE-D4(76-114) 103 % 

BUTYL BENZYL PHTHALATE 

E
UTYL PHTHALATE 
2-ETHYLHEXYL)PHTHALATE 
NOL 

E
HTHALENE 

10 
10 
10 
10 
10 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

* ug/L 
* ug/L 

* ug/L 

* ug/L 

ND 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA 

72 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA 
ND 05-19-92 CLP SVOA LS 
ND OS-i9-92 

..; 
CLP SVOA LS 

ND 05-19-92 CLP SVOA LS 
ND 05-19-92 CLP SVOA.LS 

CLOHEXANONE 
LUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 
.. ICHLOROHYDRIN 
.SPHENOL A/EPICHLOROHYDRIN * ug/L ND 05-19-92 CLP SVOA LS 

ITROBENZENE-d5(35-114) 
2-FLUOROBIPHENYL(43-116) 

ITHANOL 
FORMALDEHYDE 

,~IUM 
<.:HROMIUM 

-.~IUM 

· CKEL 

I 
I 

105 
48 

OA/OC SURROGATE RECOVERIES 

% TERPHENYL-dl4(33-141) 102 % 2-FLUOROPHENOL(21-100) 20 %** 
% PHENOL-dS(l0-94) 24 % 2,4,6-TRIBROMOPHENOL(l0-123) 20 % 

1 ug/mL ND 05-20-92 GC/'§.._J.D 
so ug/L 1100 B* 05-23-92 HPLC 

16 ug/L 658 05-18-92 CLP METALS 
3 ug/L 4.8 05-18-92 CLP METALS 
2 ug/L ND 05-18-92 CLP METALS 
1 ug/L 1.4 05-14-92 CLP METALS 
8 ug/L ND 05-18-92 CLP METALS 
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I 
,I 

ND 

lg/Kg 
C' g/Kg 

ug/g 

lug/L 
• TIC 
•. * 

** 

I *** 
B 

B* 

I J 

D 

IOTE: 

I 
I 
I 
i1 
I 
I 
I 
I 
I 
I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

DESCRIPTIONS OF FOOTNOTES 

= NOT DETECTED 
= PARTS PER BILLION(PPB} 
= PARTS PER MIL~ION ( J;>P~ · ·.= _ ,. 

= PARTS PER MILLION(PPM} · 
= PARTS PER BILLION(PPB) 
= TENTATIVELY IDENTIFIED COMPOUND 
= NO DETECTION LIMIT AVAILABLE 
= OUTSIDE QC ON BOTH ORIGINAL AND RERUN 

. - '-·.:: -

REPORT: 

DATE 

424301SW(l08) 

06-01-92 

= CUMENE OR ISOMERS Ot~~ WERE 'IDEH:UllIED IN THE·SEML,,,-VOLATILE TIC's. 
= ANALYTE ALSO FO~~ 
= AVERAGE CONCENTRAT~UNT,4'Q~~I~-~-~OD BLANKS WAS SUBTRACTED FROM THE AMOUNT 

FOUND IN THE SAMPLE~·· usED oNi"r-.:Foif-FoRMALri~iiYoE ~s~.-=-=·==- · · -: .- ~: 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF ~{lANTITATION (ORGANICS ONLY) 
= SURROGATES DILUTED OUT 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 
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S{)6-d,.. ~/'i-.,_ CHAIN OF CUSTODY RECORD 
_l_oFJ 

.'ROJ. NO. ATAS CLIENT NAME: j 
\JI) . 

;: -·· ) tJ I - C. S <; \~ ('.. .. :1 ~ ,.~ "-~~ v-l ( \..~bw 
~ p-tr'..I .. , 1-r-:: 

ANALYSIS 10-1,i~ 
rORM COMPLETED BY: LOCATION: .5 (),I l,D. 

(.....~~,.::;, <) :J 
• "'1 "' 

(;") ('") NO. OF <T. _{, I;;. 
~ 0 ,AMPLE ID DATE TIME MATRIX ij PRES CONTAINERS s tJ. ~ ;~,. I REMARKS LAB NO. 
t,:j I ,', I . ,. . ~. . ; 

t\U- n I : 1· 
' 

wq i,., I 1{i'Af:/2/fl" Slf'ML -=s j.. ·y; ~ ; - Az.15.01 /(11..o /JJ,t:1- A C..01..-'t) 
I ~ , ·fe; r- ~,S~t.c.Oft:-4 ' 

._,(~ I 1(e)°st,-/fz." c::- I i I i,o 
/3 :.30 

.. .. : 6 2. • I 

wf,i....,/1(t)(-s/r/ -z...) i<i'·, oC> 7 • 
Ft t.... ,~rt- (,l er("A L,.) ~ 

0.3 

~r:,wl, 6Xsl~tfi' {70 t::> 7 ,!, 
~~ f-{J)voo '( ~{V\ \) 6~ 

' :I 
u ~w l t~)(c;Mtz.. r(5 l l"f>D 7 L ,; ! 427S,dS 

' 
\ I ' 

wtiw/1 (l)){c;/f/f1 )){SD\' /?ou '( 7 'I V ~ I . ",I :v . 1 
,, . 

1/ .; ~J f. ~rmlr )f f)lxit ~; ;'1 1· i 
:; ' 

~· ' 
,I, 

~- o.1E:D ~tUJrlOA [ 
I . 

ii 1:· 
'· ' VJ\ ,1, .. \ 

[,:;i v: i. 1wvu.L 111CXJU7' 
i l';/ u 

5 /I fl~ : .. ( 
,, 

:J ,,: /flfl rnih !11 i 
' ~, 

' 

~ELINQU~SHED BY: DATE/TIME 
L. 

RECEIVED BY: DATE/TIME RELINQUISHED BY: DATE/TIME RECEIVED BY: DATE/TIME 

S'l(/f'l­

i 8 \ ,~· 
5"/~/q~ 

., 

1 ·,; 
', /II'~ 

•: 
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1~111 SHANNON .. WILSON. INC. WATER SAMP 
[ liiiiiji; Geote,chnal Consultants LING LOG 

Job No._: Z-Jo.J-0) 
Page -~- of _J_ 

I Owner/ Location __ 9.J.n'--=~--c..._ . .,_r-''-==1=;._ ___________ Date. r- 7- 7 2 

!I Well No.$~6~/ I (R) Samp_le No.S~»v>I I (e)G,.:.7~92) 

• Weather 6~ 1- - .fO (! 

Tme Started ..;.;ID:;.__:!\ .... S,_ __ _ 

11 Well Site Conditions __ """."'"' ________________________ _ 

I SAMPLING DATA 

Time Started .:.;I0::;....;..'
1

.i...l S~---------­
lio Head Space ----------­

'fotal Depth of Well Below MP Sb· lP' 

Water Column in Well ___.f...a.5::;.....;.:.g,..__ ____ _ 

Casing Diameter ~,;:;_''_.¢'--------
Gallons per Foot _o.;;...;..;. 1-==Ct>;:;._ ______ _ 

I . , 
1 DTW Below MP _.:...I 'i~·...;:0.....__..,. _______ _ Gallons in Well _A,._7.....,~f'""'"""'W"'""""'------

[light-Phase lmmiscibles 

- No Sample 

:reavy-Phase lmmiscibles 

;1 
11 
ll 
!I 

Gallons 
Bailed 

A-3S 
After Sampling 

Temperature. °C 

D 
D 

FIELD PARAMETERS 

pH 
Sp. Conductivity 

umhostcm TOS 

D 
D 

Time 

:1 Evacuation Method _,~w;.:;::a~·::.::;:;..i ________________________ _ 

Water Ouarrty _____________________________ _ 

ii Sampling Method -~-~_½:ffe<1_.;;.. --i.__..._ _______ ..;.,_ ____ _ Time Started I,-. \ 0 

L . l!.u k ,..J l I Sampling Personnel 
' Remarks _________________________________ _ 

:_1 

:1 

.I 

WELL CASING VOLUMES 

GaVFt 1-114·.o.on 2·-0.16 3·.0.37 4·.o.6s 
1-1a--o.10 2-112·-o.24 3-1a--o.so 6·-1.46 

Tame Completed \ l: ' S 



Job No. Z--""f ol-05 
Page / of_/_ 

I Owner/ Location _$J;...;.f3..:;.~-=-~ __ fB...;;;e._J ------~------ Date. f- 7-S: 2--

,1. wen No. fu,r;;,w / ,( i) _ ~~mple No.( w Gwl I CB "J6c 7- i 1--\ T me Started /2 n:, o 

Weather 0Y:f4--e&r J.-- - cY6 

I Well Site Conditions __________________________ _ 

SAMPLING DATA I 
Time Started __ /._z ___ _, o_o ________ _ Water Column in Well __ :Z __ S.___,.;;;,!_S ________ _ 

lm Head Space ----------­ Casing Diameter c{ ~ 

.. 1_,Jotal Depth of Well Below MP 

OTW Below MP _..;;.?...;3:....'"_&_S_-______ _ 

Gallons per Foot O. \ \o 

Gallons in Well ~ if 
Yes No 

D D 
D D 

lught-Phase lmmiscibles 

'Heavy-Phase lmmiscibles 

FIELD PARAMETERS 

I 
I 
I 
I 

Gallons 
Bailed 

""2-0 
After Sampling 

Temperature. °C pH 
Sp. Conductivity 

11mhoslcm 

SamQle 

D 
D 

TDS Time 

I Evacuation Method--~="-"---'-------------------------

Water Ouafrty ____________________________ _ 
,-~ I Sampling Method ...... ~=· ..::l,,,l,j9-a;;:;;:;.i.. ......... _______ -'-____ _ Tima Started 13:t> 0 

I 
Sampling Pers011nel i_. R--0&-<-~ 
Rema~s ______________________________ _ 

I 
I 
I 

WELL CASING VOLUMES 

GaVFt 1-114·.o.on 2·-o.1s 3·.0.37 4·.o.ss 
1-1!Z'-o.10 2-112·.o.24 3.1ff-o.so s·-1.4s 

Tame Completed ___ _ 



~,1, SHANNON .. WILSON, INC. WATE SA L 
··- Geotechnc>IConsuhants A MPLING OG 

Job No . ... z_-.:.,3/_;.7.:,;..;...::-..;_0.:_I _ 

Page ___ of_ 

I Owner, Location _...;.s;._.~_e:i_.~-=~n_g; _____________ ~ _f=· _-_7_t_7-___ ...,;. 

Well No. 3wfiu/i(c-) Sample No. 9nf~/tf;)(Y-:-7-Cf:J-) 

I Weather L>it0--~'-"""' 1--- ,.._ 8:S ~ Zn~-,_ L dz~ tZ<N~J 
J 

Tme Started ____ _ 

I Well Site Conditions 

SAMPLING DATA I 
Time Started ------------

1 PIO Head Space -----------

Water Column in Well _._! __ ,..;.;•3;;;.._D_.,__ __ _ 

"'"! Casing Diameter _.,,;_'-!!..--~-----

_, Total Depth of Well Below MP ___ 61 .... ~ .... ()..._ ___ _ Gallons per Foot-~-·_/ _I.; _______ _ 

I OTW Below MP -"'1...r/.:;.;S';...t7....;{;~· -------- Gallons in Well _-=--_.2_. _,_~-------­

I light-Phase lmmiscibles 

- . Heavy-Phase lmmiscibles 

I. 
I 
I 
I 
·1 

Gallons 
Bailed 

-1<-f 
After Sampling 

Temperature, •c 

No 

FIELD PARAMETERS 

pH 
i Sp. Conductivity 

,,mhos/cm TOS 

Sample 

D 
D 

Time 

I Evacuation Method _r-;"'""> __ ...,__ _______________ - ______ _ 

WaterOuafrty ____________________________ _ 

Trne Started I)) l>D I Sampling Method __._J'S"--'~=· .;;...L. ... · ..... _______ ....;_ ____ _ 

,... Sampling Personnel _L_._K_,r ___ k~~---·..;.·---------------------1 Remarks _____________________________ _ 

I 
I 

WELL CASING VOLUMES 

GaVFt 1-114·.o.on 2·-0.16 3·.0.37 4·.o.6s 
1-1/2"-0.10 2-112--0.24 3-1/2"-0.50 6·-1.-16 

Tame Completed-----



I · ,·sHAtm'oN ._·WILSON, INC. Ell GeotechnialConsultants WATER SAMPLING LOG 
Job No. Z-J; l-: c7 I 
Paoe -...L-- of _/_ -

I 
1wner /location------------------ Date. /,-l-f;J. 

lren No_S-tvf.l>/J{D) Sample No fwGtup{ri){k'7-'J,J} Time Started /[!'If) 

lfeather _____________________________ _ 

Well Site Conditions ____________________________ _ 

I 
SAMPLING DATA 

·le Started --.!-/f,_,_J.
1 i/--=1fJ'---------- Water Column in Well ....,,(.'-· _;J __ ._!..;:;.'ff____,. ___ _ 

~ Head Space · 
r) A rl 

Casing Diameter _<7_r-~---'------
/ 

!tat Depth of Well Below MP__;:;~...;;h~~...Lr ____ _ Gallons per.Foot _,;O;;..._r t_b _______ _ 

aw iias •.. Below MP -----'--........... -'------------ Gallons in Welt _"'---'-h"""',f"---------

'ht-Phase lmmiscibles 

Heavy-Phase lmmiscibles 

I-
I Gallons 

Temperature, °C Bailed 

] 

1· 
A-5$ 

t fter Sampling 

Yes No 

D 
D 

FIELD PARAMETERS 

pH 1 Sp. Conductivity 
trmhoslr.m TOS 

. 

Sample 

D 
D 

Time 

~IEvacuation Method /:)p~ 

· ater OuafltY------------------~----------

rlampting Method 6~ 
1
'!ampling Personnel { · fl.-Q?CA-. ;' J: /~R,#:a5-/a/-

Time Started 1-;'7:SD 

lemarks _______________________________ _ 

I 
I 

WEU CASING VOLUMES 

GaVFt 1-114·.o.on 2·-0.16 3·.0_37 .c·-o.ss 
1-112'"-o.10 2-112·-o.24 3-1a--o.so G·-1.46 

Tame Completed "'-/ 1-'0b 



1 ~ f' £ff f r~ ,,.--_,, 
/E = IE ~: 

· ·-= = g -= = t -g 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

.1 

.I 

ND 

l g/L = 
B* = 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 4951.01 
DATE SUBMITTED: 08-07-92 
SAMPLE ID SWGW/l(A)(S-7-92) 
PROJECT Z-301-05 STEELCOTE 

DET 
LIMIT UNITS RESULTS 

NOT DETECTED 
PARTS PER BILLION(PPB) 

REPORT: 

DATE 

495101SW(l26) 

09-02-92 

DATE 
ANALYZED 

METHOD 
REFERENCE 

AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED PROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



I :~ r!!trA! £1 
.r= ~ _;= =~ 

-= = -=-..:. -=-E--: 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570- FAX (314) 434-0080 

'IENT: 

.I 

·1 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 4951.02 
DATE SUBMITTED: 08-07-92 
SAMPLE ID SWGW/l(B)(B-7-92) 
PROJECT Z-301-05 STEELCOTE 

DET 
LIMIT UNITS 

REPORT: 

DATE 

RESULTS 

495102SW(126) 

09-02-92 

DATE 
ANALYZED 

METHOD 
REFERENCE 

ND = NOT DETECTED ~tg/L 
! B* = 

PARTS PER BILLION(PPB) 
AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED FROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



l ~TE i! .§r1 
/§ , a· /a -= 

.L = E -= = ~ : 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

.. ,IENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

REPORT: 495103SW(126) 

09-02-92 

I 
I 
I 

ATTN: LARRY ROSEN 

SAMPLE MATRIX: 
ATAS # 
DATE SUBMITTED: 
SAMPLE ID : 
PROJECT : 

WATER 
4951.03 
08-07-92 
SWGW/l(C)(B-7-92) 
Z-301-05 STEELCOTE 

DATE 

ND= NOT DETECTED ~,g/L 
! B* 

= PARTS PER BILLION(PPB) 
= AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED FROM THE AMOUNT 

FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



• ~ i"ew A ~¥ 
1~·s·.r2 ~ 

-=- ..§. ff§ -= = i:- : 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570- FAX (314) 434-0080 

I 
.I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 4951.04 
DATE SUBMITTED: 08-07-92 
SAMPLE ID SWGW/l(D)(B-7-92) 
PROJECT : Z-301-05 STEELCOTE 

DET 

= NOT DETECTED 
= PARTS PER BILLION(PPB) 

REPORT: 

DATE 

495104SW(126) 

09-02-92 

DATE METHOD 

= AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED F~OM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



- - - - - .. - - - - - - -
5111 Shannon & Wilson, Inc. Chain of Custody Record 
400 N. 34th Street, Suite 100 11500 Olive Blvd., Suite 276 · 
Seattle, WA 98103 St. Louis, MO 63141 
(206) 632-8020 (314) 872-8170 

2055 HII Road 5430 Fairbanks Street, Suite 3 
Fairbanks, AK 99707 Anchorage, AK 99518 
(907) 479-0600 (907) 661-2120 

wD 
&,-10-'12 
,SwL.6,~ 

Sample Identity Lab No. 

4qs.l ,o) 

I 61. I ,-3:oi) li-2-~ 
03 l<,1\/\ ~-1.A -
G4 
05 
c~ /7:o-o }$-1->t 

Special Instructions: 

OAlA- fo c.ot.Jfl e,,i, ANALYSE! 

Distribution: White - w/shlpment - returned to Shannon & WIison w/ Laboratory report 
Yellow - w/shlpment - !Of consignee filea 
Pink - Shannon & WIison - Job Ale 

F-19-91/UA 

:I I~ I v" I .,;' I / 

./ I ..,.I I - I 

~ 
.,,.... .,,,,. I _, I .,,,,,,.. 

I 

?<- - ,,,... - -
)' V ,._,/ &.-' ....I 

Company: 

Signature: 

ntedName: 

Company: 

s 

- - - - -: .., 
Page~ 
Laborato 
Attn: 'Z-

I I ~ I ~ 

I ,~ I ( \ 

I ,. 

S' 

Time: _____ !Signature: Time: -----
Date: Printed Name: Date : 

Company: 

Time: Signature: Time: 

Date: Printed Name: Date: 

· Company: 

No.1 1 2 3 9 



'~,,,-SH~NNON&.WlLSON,INC. WATER SAMPLING LOG liiii. Geotechnic.11 Consuhants 

"2..._ 7o 1 -o 5 Job No. / .. 

Paoe I or _I_ 

I 
• Owner/ Location __,;:;~;_T_e,_:C:Z.. __ c_. '-_--_, '=--_-_____________ Date. // /;b ffe 

I 
1 / 

Wen No. -?Lu<.=;4,- A _ SampJeNo,_SwGl<l-f\ (~_t ltv/'P.) TmeStarted 10:00,;.-., 

I Weather <:!~.:-.--, 5u.,,,,d 
Well Site Conditions ___________________________ _ 

1-----------
SAMPLING DATA 

lnme Started _,_; o_·_. o_o _________ _ Water Column in Well __ '-1_.3_. _I_S_-__ _ 

PIO Head Space ·2 ' I P?iY) (~'1-v-or,{..,) 
ii 

Casing Diameter ____ z __ ._C_'__..,t]=v ___ _ 

;lrotal Depth.of Well Below MP_S._-_-g_,_lo ____ _ Gallons per Foot ------'o"'"· __ ; f_(p--·_' ____ _ 

IOTW Below MP 
\~;L/5 !,o Gallons in Well ----::.~'-,;....;.., _____ _ 

light-Phase lmmiscibles 

J Heavy-Phase lmmiscibles 

I 
I 

'I 

Gallons 
Bailed 
~ 

L-

3/':r 
J,5 

12-s· 

/~. Cl 

After Sampling 

Temperature, °C 

IS-. s 
/f", y 

j). 7 

I S. '} 

ih. () 

ib. "l:, 

D 
D 

No 

0 
Q 

FIELD PARAMETERS 

pH 
Sp. Conductivity 

umhos/cm 

7,0.S /Sb<°: 

7.0 ~ l~/J~-¥ 
7.~S" JP.~ 

1.,s I I !Cj 

J.u 5· i/JD 

7: C) ~ JI 57 

~ 

Sample 

D 
D 

Time 

Ir,'.~ o 

/OIS"() 

//!/S 

//t'{i 

Jl~'J'l) 

tZ...:-Z.,S 

I Ja ~-
Evacuation Method _v_~----------------------------I Water Ouarrty _____________________________ _ 

~~ Sampling Method _fi._c;_~_· ......;.._......._ _______ _;,._ ____ _ 

.I -
J 
J 
I 

Tuna Started I z..;, > 0 

Sampling Personnel L ~ ~ N ~-cl.~ ~"-\::.a 
) 

Rema~s _______________________________ _ 

Tame Completed .,_i 2.:c.·_,,·c/...,.S';..._ __ 

WELL CASLUMES 
GaVFt 1-114·.o.011 2·-0.16 ·.o.37 4·.o.ss 

1-112"-o.10 2-112·-o. -112"-o.so 6·-1.46 



I ~111 .SH~NNON &.WILSON, INC. WATER SAMPLING LOG 
;.; Geotechnic.ll Consuhants I -

2- SO./-DS--­Job No. ~---...:__ 
Paoe __ /_ of _I_ 

I
. Owner/ Location -~=-...;..1 -=~=E=L=--.,..C~c?::....iI~€ .... -____________ ~ 

t wen No. St.,JG,w - t3 _SampJeNo,_ S<NC:n...u--. ~ (i~-l<o-Ciz.) TmeSta.rted /?.OD 

/l~/{p ··f2.. 

' I Weather Cle~" _(.,_.,,,..y sz.:(7e/'1P) L-tlrl h/,,,?J ·- ~- 6 MPli 

1 . Well Site Conditions __________________________ _ 

1------,----------
t. -

SAMPLING DATA 

1
ITime Started __ .a...J.3;;;;..._0...;;;.O _______ _ Water Column in Well 27. I 

PIO Head Space / 7 o pp /1'J 

J Total Depth.of Well Below MP S9. S--

J OlW Below MP '3 Z. l/O 

J Light-Phase lmmiscibles 

Heavy-Phase lmmiscibles 

Yes 

D 
D 

Casing Diameter 

Gallons per Foot 

Gallons in Well 
No 

0 
Q 

~' 
J 

FIELD PARAMETERS 

Gallons 
Temperature, °C pH 

Sp. Conductivity 
Bailed ,,mhostcm 

;:, l(c 0 '1.os- Cjl(p 

4t7 /(p. 1 ,.os- q/0 
ti /~, IL, ?.05" £>'19) 
/0 /~. 7 705"" 8C,'f 

After Sampling /~.(p 

O'' 2. ~t) 

0·1(,/' 

L/.33 
Sample 

D 
D 

~-- Time 
~ 

/,5"'o> 
2.'/0 
z·:30 
2.''/7 

J 
J 
J 
J 
J 
J 
I 
I 

Evacuation Method _&=•...;..'/,.;:;c;.;..;r'l..::;.-______________________ _ 

Water Quafrty ___________________________ _ 

Sampling Method _.$.;::;:;;"~··i..(c.:.::i'l..:;;.,____._. _______ _;.... ____ _ Tme Started I '-I 5-:r-

Sampling Personnel --1r-1c:...t:s, L 13<0<.1K..J 

Rema~s _____________________________ _ 

WELL CASING VOLUMES 

GaVFt 1-1/4--0.077 2·-0.16 3·.0.37 4·.0.65 
1-1/Z"-0.10 2-1/T-0.24 3-112'"-0.50 6··1.46 

Tune Completed ___ _ 



1 .. ,,,·SH~NNON &.WILSON. INC. WATER SAMPLING LOG = Geotechnic.31 Consuhants · -

·1 
JobNo. z!- SO/-os 
Paoe _...;../_ of _j__ 

• Owner I Location S--{E.cL L(J7 C Date. __,;j.....;1/_-_1_-C:1_-_~_2.. __ ~ 

l I wen No .• $vJG:rw C SampJe No. __ Sv.=-.;;;..u...;;;G..;...1._: ..J_..;.../.;._/,,,..· /_&_· _-_c;_2-__ Tme Started 7' · · I J-

· 1 Weather C\~ <S;.).,'-f\'1 5'l51-Tei::3P bs; b± i--J,vtd 
Well Site Conditions, __________________________ _ 

I -----------. ' 
SAMPLING DATA !I ,I_- J~ ; Time Started __ 7-=.-__;_ _______ _ 

l, 

Water Column in Well __ ....;l....;9..i...;.... Z;;:;._ __ _ 
t6C, pp,,_, 

PIO Head Space -----------

ll 'D. ,, 
Total Depth.of Well Below MP G .O 

Casing Diameter ___ 2=-·...:::0 ___ .::r="---
Gallons per Foot ___ _,D=-;;..i.l...:::&~3;;._ __ _ 

: I DTW Below MP 
s,o.oe Gallons in Well ____ 3_; _{ ___ _ 

Yes No Sample 

.
1 

Light-Phase lmmiscibles 

1..... Heavy-Phase lmmiscibles 

:1 ·-~, Gallons 
Temperature, °C Bailed 

I /7.o 

ii .. 
.3 l&.9 

fo /&,7 

J 
0 

q /t.i 

After Sampling 

J 

D 0 
D uJ 

FIELD PARAMETERS 

Sp. Conductivity 
pH umhostcm 

7.DS- 93-::>· 
7-os 980 
7.as-- 9;R 
7,o~ 9/9 

.; 

TOS 

. 

D 
D 

Time 

Evacuation Method T-s .... :.....\.c..-. 
...-;;...;;_;;..;..;..;;...._ ______________________ _ 

J WaterOuafrty ___________________________ _ 

Sampling Method 6........Jln-ll · Sampling Personn-el-L-.-~--........ -

1

_7_~-<fr-<rl_k_,;, ___ _.;._ ____ _ 
TmeStarted 17: 3o 

J Remarks------------------------------

_Tune Completed 11 ~'-IS 

J 
J 

WELL CASING VOLUMES 

GaVFt 1-114·.o.011 2·-o.1s 3·.0.37 4-.0.ss 
1-1/7-0.10 2-112·-o.24 3-1/7-o.so s·-1.4s 



1 .... ,,,-SH~NNON &.WILSON, INC. WATER SAMPLING LOG C Gootechnic.11 Consuhants 

I: -
• Owner I Location 5iEIEL C'O 7 E I! wen No. '5lt1bie1- () . ~ampJe No •. S'tJG,t.J 1> (,/-Iv s· 2-.) 

JobNo. C ·301-0~ 
Paoe I of I 

Date. //-/~- '7 2. 

Tme Started 3: 2 V 

I Weather __::.C....:;' /..:;.c?.,.;;4 _; __ ..5=-=-~~ ;..:."'-"-+'1---=s;_-..:..7_c'....:T...;;,8;;,_n.:..;/'_~~...;.-·.i.:.f/,:.:..,f!..-:..:/V;..;.".:.:.'; .=..:"l _ __:::,B-_-...!,c;__:./J//~l',:_:I/ _____ _ 

Well Site Conditions __________________________ _ 

I 
SAMPLING DATA I Time Started ___ 3=' _:_2_Y....__ _____ _ 

/ 70 /Jfn'J 

Water Column in Well __ l/~~_._6_· _2 ___ _ 

PIO Head Space _______ .;__ __ _ 

I Total Depth.of Well Below MP 5(::. · 9 

Casing Diameter ___ 2_. O _____ _ 

Gallons per Foot ____ 0_._/_0 ____ _ 

I DTW Below MP 
13.o<a Gallons in Well ___ 7_, _S--_____ _ 

I
. light-Phase lmmiscibles 

Heavy-Phase lmmiscibles 

Gallons 
Temperature, °C Bailed 

2 /1.9 

After Sampling /$.9 

D 
D 

No 

FIELD PARAMETERS 

Sp. Conductivity 
pH umhos,~m 

7,05-

b. f'<} //)&, I 

TDS 

Sample 

D 
D 

Time 

171/J 

I 
I 
I 
I 
I Evacuation Method __:..=:..;::_~Q.;;..;;<-;...;-.;___ ______________________ _ 

I Water Ouafrty ______________________________ _ 

I 
I 
I 
I 

Sampling Method-~-~--_·!).---._ ........ ____________ ---'------ Time Started 17/ ZO 

Sampling Personnel t _ g_cr.k....., '\.L~ 

Rema~s _____________________________ _ 

WELL CASING VOLUMES 

GaVFt 1-1/4--0.077 2·-0.16 3-.0.37 4·.o.Gs 
1-1a-.o.10 2-112--0.24 3-117-o.so s·-1.46 

Tame Completed / 7.•-'/S' 



ILIENT: 

I 

I 
I 

I 

ND 

l ug/L 
B* 

875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # ·5634.01 
DATE SUBMITTED: 11-17-92 
SAMPLE ID SWGW/A(ll-16-92) 
PROJECT Z-301-05 STEELCOTE 

DET 
LIMIT 

NOT DETECTED 
PARTS PER BILLION(PPB) 

REPORT: 

DATE 

UNITS RESULTS 

563401SW(l45) 

12-14-92 

DATE 
ANALYZED 

METHOD 
REFERENCE 

AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED FROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



I A~ r~r Ai r1 
' .f ~ !!I f ~ ~-=; 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

:ILIENT: 

I l . 

!I 
I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # ·5634.02 
DATE SUBMITTED: 
SAMPLE ID 
PROJECT 

11-17-92 
SWGW/B(ll-16-92) 
Z-301-05 STEELCOTE 

DET 
LIMIT 

REPORT: 

DATE 

UNITS RESULTS 

563402SW(l45) 

12-14-92 

DATE 
ANALYZED 

METHOD 
REFERENCE 

ND = NOT DETECTED 

l ug/L 
B* 

PARTS PER BILLION(PPB) 
AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED FROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS . 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



l :~r.eff_,f 
L§ ~ ./E ~ 

· :£.. = -=- -= = ?- .: 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

I 
I 

ND 

I ug~: = 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: 
ATAS # 
DATE SUBMITTED: 
SAMPLE ID 
PROJECT 

NOT DETECTED 

WATER 
·5634.03 
11-17-92 
SWGW/C(ll-16-92) 
Z-301-05 STEELCOTE 

PARTS PER BILLION(PPB) 

REPORT: 

DATE 

563403SW(l45) 

12-14-92 

DATE METHOD 

AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED•FROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



Lt ~,.,t C 
-=- .E. ff!§ .£ = ~ : 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570- FAX (314) 434-0080 

~tIENT: SHANNON & WILSON, INC_ 
11500 OLIVE BLVD- SUITE 276 
ST. LOUIS, MO 63141 

REPORT: 563404SW(145) 

12-14-92 

.I 
l ' 

,I 
.1 

ND 

l ug/L 
B* 

ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # · 5634.04 
DATE SUBMITTED: 11-17-92 
SAMPLE ID SWGW/D(ll-16-92) 
PROJECT Z-301-05 STEELCOTE 

DET 

NOT DETECTED 
PARTS PER BILLION(PPB) 

DATE 

RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

= AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED fROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



- - - - - - - - r- - - rllllll - :am .. :all :wa :- :-

=Ill Shannon & n.m,," ·~l! 
400 N. 34th Street, Suite 1 
SeatUe, WA 98103 
(206) 632-8020 

2055 till Road 
Fairbanks, AK 99707 
(907) 479-0600 

5430 Fairbanks Street, Suite 3 
Anchorage, AK 99518 
(907) 561 -2120 

Chain of Custody Record 
Analysis Parameters/Sample Container Description 

(lnclu~e preservative If used) 

, 
>. 

Page / of _j_ 

Labo1°J/; fffi. Attn : ,/i.J 

w9 
11 - 11.Pi'i -:9e' ,/' 

~§~(:' 
toA-

Sample Identity Lab No. Time 
Date 

Sampled 
~- ~ · o~'li cP "' a- , Remarks/Matrix 

)Wttl.u•A !11•/(.,-'}l.,) 5 b3 4 \ 0 I I 1.2 J ?n_ liLi&kl- 5 , '. ..h"fL 

lwG t...>#B (11.u._-'Ji.,) cz t'S.·D~ 5 
Sw(,w- c. (11 -Ju -9 i.;) 03 /7? Ji:> ~ 

ls-~r-iw-):, Ci -11..--1,)) 04 /7:'Ll> .5" 

l~w(-,1.u~n-11.-e.W tH I 05 I, 7, LA ~ 

I Swc-, w-t> (11- ,t...AJ,..,)ltlL> 
~ 

6~ 117\~ '-11 c:- 'V 

Project Number: 2 - 3D I ,.,Os Total Number of Containers ".!::>C) Signature: Time: ____ Signature: Time: ___ _ 

COC Seals/Intact? YIN/NA 
o - - -- A 

I 
d G d C d /C Id Printed Name: ....:...,....;...:.._.:..;::.. Printed Name: Date: ____ Printed Name: Date: ___ _ 

Conlact : '-, "'-c.s .,...:) ace ve oo on . o • · 
. . . 16L B KS 

Ongoing Project? Yes B] No D Delivery Method. c c c /.IAIJ~ '7){! 1 IV -,1..y ompeny: , ompany: ompany: 
Samplerz, ,Cos-c ...> -r. ISr.~b (attach s"ti1pplng bill, If ~ny) .:S(..{~o..)~Ol'v ~ W · (SO' In(... 

t============,,,,,,+=======,.,.,.,.,,.,.,.,.,....,.,,,.,.,.,.,,.,,.,.,.,.,,+,,.,.,,.,.,.,.,.,.,.,.,.,.,,.,.,.,.,,,,.,,.,.,,.,.,..,,,.,.,.,.,.,.,..,.,,,,,.,.,,.,.,.,.,.,.,.,.,..,.,,,,.,.,.,.,.,.,,1 

ii:::' 1.i ~ ;;:_:_:;;;_~_i:_~_~_::_:_::_,_:_::_,_ii.:_:; :_:;~_:_~: ___ ;_;:_,_:;:_=_:_lp~trµ~~~p,q~;_i_i!)_)_i_i_!_,_i_i_ii.~.:_:_:~_:'_:~_=_,_:_;_;_~_:_:_;_:)_:_i_)_i_i_iii_::_:_:_: .:.!.)))_:_):_: ::;::::;:;: ~::::~~~~1@.::.$y = :::::.::::.~:::::::,:-:::::j :~::::::::::::::::: :::::; ;;::::::~ .~~~ly~_:_:~y~:.:_;:_!_;_i.i.:.l.)_:_~ :_'_:_~ ~-:.:_:_:~_:_,_~_: _)_:_!_)_!! !.~.:.~~~~~~-! ~y)~!) :_:= i.i~.:' ~ ::_; ~ ~.: :_;: ;:_~ 

Requested Turn Around Time: r,AN pl( f-h '0 Signature: Time: ____ Signature: Time: ___ _ ,. ..) 

Special Instructions: r'lt-f~f.. J"fe:fAlS p,:.e~ 
' .y.~.!..L,/.--l-.e-t'""'nted Name: Date: ____ Printed Name: Date: ___ _ 

Af\.A.t7-:t.<&. ~ r~t.... ~~h\:-...& ~~IU.t:u4Jt·§~~:Ji:..--l----------l---------' 
Comp en": Company: 

Distribution: While. w/shlpment - returned to Shannon & Wilson w/ LaboratOI)' report . -, 11 5 
Yellow· w/shlpment • for consignee files , 
Pink • Shannon & WIison • Job File 

No. 1 1 2 5 5 



I•. . ~,,, SHANNON & WILSON, INC. 
;:. Geotechnal Consultants WATER SAMPLING LOG 

:Z-:31./-17 F Job No. __ _.:_ __ 

Paoe -L--- or _L_ 

I. Owne,/Loca,;on _ ...... fr: __ ·'e::Zn-C __ ,_T,,_i::.-____________ Date. ~w~ 
I ( ) (3·. 2c 

Wen No. S"WGw - 1:1 Samp_le NC' £Wzw;A ~ -9 ._ 'J 3 Tme Started ____ _ 

Weather IJv«icrul:, w~ ["~1° 74 -v· 
I Well Site Conditions, __________________________ _ 

I SAMPLING DATA 

I Tame Started 

PIO Head Space -· ___ :R_ ...... _____ _ 
/330 Water Column in Well __ _.4-"'3_. __ i,___ __ _ 

Casing Diameter a.~.;..·-=· X:;;..;O~------

I Total Depth of Well Below MP_s_rr __ . __ <o ____ _ 

DTW Below MP / 5 -. 2-

Gallons per Foot .J.0~·;.i.1 b _______ _ 

·7,0 Gallons in Well ___________ _ 

I 
light-Phase lmmiscibles 

No Sample 

I Heavy-Phase lmmiscibles 

D 
D 

D 
D 

I 
I 
I 
I 

Gallons 
Bailed 

6 
ro 
i5" 
•O 
17'> 

After Sampling 

Temperature, °C 

FIELD PARAMETERS 

pH 
Sp. Conductivity 

TDS Time 11mhos/cm 

(,.7 s'fU I ~-l/0 
(/1 . l-. -~l/D I~~~-
( ... 1 !:J4v ,v-:1~ 
L,lo 5'-10 / y :2-9; 

I Evacuation Method ~S>.:..11:~==·::;:::·~------------------------

I 
Water Ouarrty 

Sampling Method _5......ii:~::::o--=-""--......... ---------=------- Time Started ___ _ 

1 
I 
I 
I 

Sampling Persoonel ....; .... ~· .::;C:--s:---------------------------------
Rema~s _____________________________ _ 

WELL CASING VOLUMES 

GaVFt 1-114·.o.on 2·-o.1s 3·.0_37 4-.0.ss 
1-112'"-o.10 2-112·-o.24 3-112'"-o.so s·-1.4s 

1y·:~c> Tame Completed ___ _ 



ll1 

~,,, SHANNON & WILSON, INC. 
;.; Geotochnic.ll Consultants WATER SAMPLING LOG 

Job No. -Z ~[4-/-of 
Paoe --- ol __ 

I. Owner I Location --=S_;~_t:;:,._~__::=..:~-· .:. _____________ Date. ~/y/0 
I Well No. 5:Wf.l.,)-P, Samp_le No.JW£W - s{?·~--9.7) Tme Started --.:IL-. ,_: o_D_· __ 

I 
I 
I 
I 
I 

Well Site Conditions __________________________ _ 

SAMPLING DATA 

Time Started 

PIO Head ·space N s> rC!(~ 

TotalDeptholW~ :0i/-DJ 
OTW Below MP _s_c,"""'.-"S'-----------

Yes 

light-Phase lmmiscibles D 

Water Column in Well _1...,7_-.::;.~------

Casing Diameter L., --ro 

Gallons per Foot Qi l I.... 

Gallons in Well ;&t 
No Sam12le 

Ia D 
I Heavy-Phase lmmiscibles D [E D 

I 
I 
I 
I 

Gallons 
Bailed 

~-D 
s-. D 
~-D 
//.5 

After Sampling 

Temperature, °C 

FIELD PARAMETERS 

pH 
Sp. Conductivity 

TDS umhostcm Time 

G>.9 S-06 11:00 

t-'1 5-L./lil ,,: 08 

7,0 S-.20 ,1._,, s-
(,, . 7 ~<lo J).' 2,S-

I Evacuation Method .....!.~...ll:l:!:::::i,....____,;, _____________________ _ 

I 
I 
I 
I 
I 

WaterOuafrty ____________________________ _ 

Sampling Method-~..;.\=:=:;· ~l....;. _______ .._; _____ _ Time Started ___ _ 

Sampling PersOllnel _.:c.J_~_L;;;.;..;;..05 ______ -"-____________________ _ 

Rema~s _____________________________ _ 

WELL CASING VOLUMES 

GaVFt 1-114·.o.on 2·-o.1s 3·.0.37 4·.o.ss 
1-1n-.. o.10 2-112·-o.24 3-1n--o.so s·-1.46 

·I' '-/U Tame Completed-'/_-__ _ 



I ~,,, SHANNON & WILSON, INC. 
. ;_ Geotechnol Consultants WATER SAMPLING LOG -

..:;.Z--=3:...:..o·:::....l -=o S::..___ Job No. 
Paoe _ _.___ of _j__ 

I. ' -

I 
I 
I 

Owner/ Location _ ..... )::..:.ii.:::.e:fi!kc=.._~i.u....:.,.'--------------- Date. 0)/~j-3 
Wen No. Swqw -c Samp_le No. SW~k,) - c...(z..j9/W Tme Started ; z D I 

Weather 01.J-Vl.. ce,-J.-

Well Site Conditions __________________________ _ 

SAMPLING DATA 

I Time Started 

22 PIO Head Space -------"'--------

/ 2.D I Water Column in Well __ /_~_-:..i.H"'------
Casing Diameter ,,2'' 0¢tz;Fo 

I Total Depth of Well Below MP..1.fo~O~. Q~----
. 'f(_/. 2-

Gallons per Foot Q. (Cp 

2.~ 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0TW Below MP----------- Gallons in Well 
Yes No SamQle 

light-Phase lmmiscibles D [8 D 
Heavy-Phase lmmiscibles D Q D 

FIELD PARAMETERS 

Gallons 
Temperature, °C pH 

Sp. Conductivity 
Bailed umhos/cm TDS Time 

.3 C.t> -::;20 I 2-' 2.3 

(o G.9 ,---oo _) ' ' ll:?.t 

10 6/i 52::.-c-J /25"'1 

12 L,,4 S-t:Jo 12.' s·-, 

After Sampling C-. c; S--oo 

Evacuation Method ---'~='=;;.i._.-----------------------
WaterOuafrty ____________________________ _ 

Sampling Method-~------='-'--------------------- Tima Started ___ _ 

Sampling PersOllnel ~~..:._,-_.......;. ____________________ _ 

Rema~s _____________________________ _ 

WELL CASING VOLUMES 

GaVFt 1-114·.o.on 2·-0.16 3·.0.37 4·.o.ss 
1-1/Z'-0.10 2-112"-0.24 3-112"'-0.50 6·-1.,46 

Tame Completed I 3 : 1 b 



·1 ~,,, SHANNON & WlLSON, INC. 
li'j.; Geotachnol Consultants 

Job No. '2:_ -ro /.-o > 
Paoe f ol _L_ 

WATER SAMPLING LOG 

I Owner I Location _).,;..:V..r...="_c:;_L-<-o..:;;;_;_-_1;; ___________ ~ Date. ~~ffY 

:1 wen No. £,u Gtu -12 SampJe No.SLuG42-J) (2-Jz/2:z 
47-:½ ~ 

Tme Started _.:..;I ~:::..···..:..:: a:::..· -1J:...__ 

.1 
I 

I l 
Well Site Conditions __________________________ _ 

SAMPLING DATA 

1 
Time Started I>": 0 :z 

~ PIO Head.Space ___ & _________ _ 

u~ u Water Column in Well ___ -c;..; __ ._L ___ _ 

Casing Diameter .... 0:;....;....·, __ -:r--0 ______ _ 

I TotalDepthofWellBelowMP s"'.9 
OTWBelowMP l~.cl 

Gallons per Foot ~O~·{..ii;lo"'---------

Gallons in Well ___ 7 ........... D=-------

.I Light-Phase lmmiscibles 

Yes No 

D Q 

Sample 

.I Heavy-Phase lmmiscibles D Q 
D 
D 

I 
I 
I 
I 

Gallons 
Temperature, °C Bailed 

l..{.S-
)0 
13,D 
,c1.o 
2i.D 

After Sampling 

FIELD PARAMETERS 

pH 
Sp. Conductivity 

TDS Time ,rmhostcm 

/~.7 52c, /5-3i:; 

l. 1 57o I ,s· ~ 3 -;-
~ 1 hoo ,s-yo 
(p,·&> $-Di ,':,-·re 
Lr.lo 505 i<,'.~f'; 

I ~ _ Evacuation Method--==-~~-----------------------

1 
I 
I 
I 
I 

Water Ouafrty ____________________________ _ 

Sampling Method-~ ....... ·="-'--------------'"-------- Time Started ,s··: 1 3 

Sampling PersMnel -'-=L-... {<,.....,_(""""""',~L"'-.-'-·---------------------
Rema~s _____________________________ _ 

WELL CASING VOLUMES 

GaVFt 1-114·.o.on 2·-0.16 3·.0.37 4·.o.ss 
1-1/7-0.10 2-112·-o.24 3-117-o.so s·-1AG 

Time Completed /IJ? 0 



·.·1 = r_=; ___ _ £1 ; § i" f"s -
.£ .§. _g_ ..:ff....§.~ 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

I 
.I 
I 

ND 

I ug/L 
B* 

I 
J 

N(Yf'F• 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6179.01 
DATE SUBMITTED: 02-09-93 
SAMPLE ID SWGW-A(2-9-93) 
PROJECT Z-301-05 STEELCOTE 

DET 
LIMIT UNITS RESULTS 

= NOT DETECTEQ 
= PARTS PER BILLION(PPB) 

REPORT: 

DATE 

617901SW(158) 

03-02-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

= AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED'FROM THE AMOU~T 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

-MF'T'nT.c::: nF'l'F.r.'I'TON T.TMT'I'S ARF. BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



ICLIENT: 

I 
I 
I 

875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6179.02 
DATE SUBMITTED: 
SAMPLE ID 
PROJECT 

02-09-93 
SWGW-B(2-9-93) 
Z-301-05 STEELCOTE 

DET 
LIMIT UNITS 

REPORT: 

DATE 

RESULTS 

617902SW(l58) 

03-02-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

ND = NOT DETECTED 

I ug/L = 
B* = 

PARTS PER BILLION(PPB) 
AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED•FROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

I J 
1'TfVl'~ • 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

M~'l'1'T <: ffR"T'F.r."T'TON T.TMT"T'S lH?F. Rl\SF.O 0111 Ar."T'Hl\T. TNS"T'RTIMF.N'T' OF.'T'F.r.'T'TOl\1 T.TMT'T'S 



:I /~ f 1 I /l --= 
..£ .§.. _g_ ..£ .§..f?--.J 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570- FAX (314) 434-0080 

:,LIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

REPORT: 617903SW ( 158) 

03-02-93 

.I 

.1 

.1 

ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6179.03 
DATE SUBMITTED: 02-09-93 
SAMPLE ID SWGW-C(2-9-93) 
PROJECT Z-301-05 STEELCOTE 

DET 
LIMIT UNITS RESULTS 

ND ·= NOT DETECTED 

DATE 

DATE 
ANALYZED 

METHOD 
REFERENCE 

l ug/L PARTS PER BILLION(PPB) 
B* = AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED tROM THE AMOUNT 

FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

I J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

• · --- _ _ --...... ---....--·,. ..- ... , .... _,.. .._ -- T,,,0, r"tT'.'1- _ .. ,. ,o, _..,., .. ,.,., T T .. ,.,..mnl'T1.IT'.""'""" nPmr.t,...mT,...,.T T -r,11-rf'nr 



I E!f¥lf:~£1 
. j'~ § : = --= ;- ~ = ; ,2.g,.._y 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

·tLIENT: 

I 
I 
I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6179.04 
DATE SUBMITTED: 02-09-93 
SAMPLE ID SWGW-D(2-9-93) 
PROJECT Z-301-05 STEELCOTE 

DET 
LIMIT UNITS 

REPORT: 

DATE 

RESULTS 

617904SW(158) 

03-02-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

ND= NOT DETECTED 

I ug/L = 
B* = 

PARTS PER BILLION(PPB) 
AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED "FROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

I J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 



.. llilli tit - liii 111111 [ ... ... .. [lllli ;11111 ,., . . .. :a .. -.. 'illil - .. :lllllli· --1 
:Ill Shannoo YI II n.:,~ 

Page 1 ~~}_ 

~c~ek 400 N. 34th Street, Suite 100 
Seattle, WA 98103 
(206) 632-8020 

2055 HII Road 
Fairbanks, AK 99707 
(907) 479-0600 

5430 Fairbanks Street, Suite 3 
Anchorage, AK 99518 

1001i 561 -2120 \JID .c:\;, 
z_,..f6 ,, 0 Di 
I .,rz.· " 

Sample Identity Lab No. Time 

1Sw6°W'A (2-19/rn) l,17q, 0 I 
--, 

fw Gw- B ( 2/c,/o) 62.. 
S'w r;w- c ( z_/<; /n) 6?, 

I ~ ~ w - :t> { l-/, /9 3) 04 
Sw9 w-'1> {z)r If i) l'1 S dS' 
J vJ ti_t,..J : "I:>_{ z./_'f_f 1_i)_ 11 > D 

..,J/ 6b 

::iiii:1i'riile.cidn1annm19.ifr:ifri: 

Chain of Custody Record 

Date 
Sampled 

Analysis Parameters/Sample Container Description 
(lnc:ltJde preservative If used) 

~ ~

..,~ 
cY :;) . \ ~ ,v \ 

v~ ,.,_lY J.O \,_:f~\ 

X 

X 
;( 

;< X 

)< r r-

7 ~I! 
V,oi ,, ol~ , :) \,t V 

~-_,.,(~ v-' \-'. iv k~ 

)(. 

~e,_' q,\., 

~§~~<::< 
. ~~ vo<:-,.__o a, 

/, 

s 
5 
5 '1/ 

Remarks/1',1atri x 

Project Number: -3 C> / -DS- otal Number of Containers Time: ___ Signature: Time: __ _ 

Project Name: COC Seals/lntac 

C 1 
_ Date: 2/<;/f3 !Printed Name: 

onlact :'--"w,c-nc.:. ~, , 
Ongoing Project? Yes Delivery Method: 1-1==.;..:.=::;;;..;.=--~L=--=---,e_.:;.{ __ 4-____________ +------------~ 

. ..,. ,I.Au o V ~ L-1 I/ i:,-il7 , Company: Company: 

Sampler .L.~.?<...> 1 6ni chshlpplngbill, lfany) .5Mn/10rt ·1 h/,/>&>rt ,,.c. 
m~~m~======= ~==========,.,...,.,.,.........,.,....,+_.,,..,,,.,.,,.,.,.,,..,,,.,..,.,,,.,,.,.........,.,.,.,,,.,,.,,.,.,,.,,,.,.,,.,.,.,,,.,.,.,,.,,.,...,.,.,.,,.,,.1 

,:: :::.·::·,,,_· .·,,·:·:;:::·:(J·:··:rff ::)·{·:·:::\11nstrucu0nst/tii i,i::~;:;:;;;:;::_::i:,;,itt=mtttttttt >::=·::':ReceWea·:·ay' :·:·:ff ff'f:··ff::·:1<.F::u: L}:y:_J.t'.~P.~_1yt¥f•:~Y~'-'.:_,_,_y_:_:t:_u: ~~-::.:-·_:_:_._: •uu.:JF,1~¥.~~:c1: E3y!:UUUU!: 'tl~ 

Date: _____ !Printed Name: Dale : ____ _ 

Requested :rurn Around Time: fert.. f ,E't;~~ 1,.-L......c...:..c...L- Signature: Time: ____ Signature: nme: ___ _ 

Special fnstructlons : 
Co...11 ;-{ ri~u ho.~ l,u~rli'"V\r Printed Name: Date: ____ Printed Name: Date: 

D
. 'b lo Company: 
1s tn ut n: While· w/shlpment • returned to Shannon & Wilson w/ Laboratory report 

Company: 

Yellow· w/shlpment • for consignee files 
Pink • Shannon & Wilson • Job File 

F·1S-91/UR 
No. 1 1 2 7 8 



1 ,1, SHANNON" WILSON, INC. WATER SAMPLING LOG :'5 Geotechnal Consultants 

I 
· ~ner/Location S,&c:.l-C.OTC 

lven No. $W C.,ul ·- l'f Sample No. 51--J~w /4 5-- i3 f3 

reather ~(./ A11t1 1 MO I ·t Y 2 ° 

Date. s·: I 3 .. ~/3 

Tme Started O Bs--v 

Well Site Conditions __________________________ _ 

I 
SAMPLING DATA 

I I) q_·<,1(v 
me Started ------------ Water Column in Well IJ31. 

(

0 Head Space /. </ 
tal Depth of Well Below MP--~.::..-....;~=--~....;G;_? __ _ 

rBelowMP 

l
ght-Phase lmmiscibles 

eavy-Phase lmmiscibles 

1'-1. 7 
Yes 

D 
D 

Casing Diameter 

Gallons per Foot 

Gallons in Well 
No 

Q 
[jl 

FIELD PARAMETERS 

Temperature, °C pH 

·3 
7.-z 

l"'L 14. 7 .. Z 

IB /.2.. 
).2 .. . L t-S-11-

~" 

0 lfo 

-;.O 
Sample 

D 
D 

TDS Time 

After Sampling I ..__ _ __.______.__ _____ ....L.-.....-----1.;____,.l 

Evacuation Method ____,Rc;;..= . ....;I c:A..;__;, _________ --=---------------
lvater Ouafrty ____________________________ _ 

wampling Method &.le;C_ . Tune Started __,,Q,._Ci""'"·=s-_.o __ _ 

~ampfing Personnel _..;.ili\~' ::::.S:-:f:-!:l::·::.:~"--__:iE>;;;...e..:..v_.:.J...;I!--..::::>;..... __________________ _ 

temarks _____________________________ _ 

I 
I 

WELL CASING VOLUMES 

Gat!Ft 1-114·.o.on 2·-0.16 3·.0.37 4·.o.Gs 
1-112'"-0.10 2-1tz--0.24 3-112"'-0,50 6·-1.-16 

Tune Completed JO: DG 



1,,, SHANNON I. WILSON, INC. 
~ Geotechnicil Consuhants WATER SAMPLING LOG 

2 ;5,1~0< 
Job No. --=----
Paoe -4---- of -'--

I 
• Owner/ location 51EEl- c_a T .... € 

lwen No Sw6 w- B Sample No. 5Lu6W /o . :=t· 13 .c,3 

Date. 5- 13 ·· 93 

Tme Started J{): 20 

1weather ....:5~u::..· /\):...=-/J__.f'--_-:::::1___,;;:s;_-_Z._0 
_______________________ _ 

Well Site Conditions __________________________ _ 

1.---------'--------
SAMPLING DATA 

lme Started -~I =-D..:...: =z-=3~------- Water Column in Well 20,2 

_
10 Head Space Q 

5q_5-
otal Depth of Well Below MP _ __;;:;.....:..;;_;;_ __ _ 

33 3 ITW Below MP ------OJ.-~~---
Yes 

light-Phase lmmiscibles 

Heavy-Phase lmmiscibles 

D 
D 

Casing Diameter 

Gallons per Foot 

Gallons in Well 

No 

D 
D 

I 
I 
I 
I 
1-

FIELD PARAMETERS 

Gallons 
Temperature. °C pH 1 Sp. Conductivity 

Bailed 11mhos/cm 

·3 (7.S- 7-2.. J l/zq 

lR /7. I 7./ . I c.j(:, 7 

q 1l,.~ 7,2- I '11'-1 
12- /G, .5 7,z_ 15'°30 

1s· - ib-~ 7 2.... ,~--13 
After Sampling 

2;· LI) 

0.1<.o 

Lj . ./ 

Sample 

D 
D 

TOS Time 

!03S 
....... 

,o <-/3 
,o5'G 
I I: 17-. 

I J: 2(., 
. 

Evacuation Method __,1,,,z.:t..,.1.5:!5.. __________ ,.;;_ ____________ _ 

lwaterOJafrty ____________________________ _ 

I Sampling Method _____ ({.""""".;_I c.Ai!.=--------------=-------
Sampting Personnel ~d:: .~ t.. 8120° ,c.5 

Time Started l O: ZD 

IRemarks _____________________________ _ 

Tune Completed ii: 3 O 

I 
·I 

WELL CASING VOLUMES 

GaVFt 1-114·.o.077 2"-0.16 3·.0.37 4·.0.65 
1-112"-0.10 2-1,Z--0.24 3-112"-0.50 6·-1.46 



1 ,,, SHANNON" WILSON.INC. WATER SAMPLING LOG '5 Geotochnol Consuhants 

Job No. __,_Z.a...=3::..;:o_l_-_o_s--_ 
Paoe _ _.:...l _ of _(_ 

I -~o _ 
.pwner I Location :5 a.JG; a) - STEEL Co T (:;;- Date. __,_Vvl_---"-'-,4-=--'t+---'-/ l.!--_:1~'7_:7;_;:. 3; 

lvenNo. ~G,u..J,/c...... Sample No. 5w~c..v le.. · o-s-:- , 7- 73 TmeStarted_..;...~.=(/)_.'..::;;.3:....:0::.___ 

reather_5~L7..:..;V\..:..;V\-t--/"\...,---------'=0'-7'-(J------------------------

Well Site Conditions __________________________ _ 

I 
SAMPLING DATA 

lime Started _____ Ac...;;'rdJ~-~ 4{_-_0 ____ _ Water Column in Well __ . _2_::>_·-~···,..:.y_· __ _ 

?9- Casing Diameter ____ -2 __ ,~ .... 0=---'""T__.1 )"----jlD Head Space 

"otal Depth of Well Below MP_ ......... &£ ___ 1
• D ___ _ Gallons per Foot ___ .......;:a0_-_l_.b ___ _ 

ITWBelowMP 
3'-/.0 Gal!ons in Well ____ ½.:...;_.D ____ _ 

light-Phase lmmiscibles 

~eavy-Phase lmmiscibtes 

1-
1 
I 
I 
I 

Gallons 
Bailed Temperature. °C 

-3 /1/. 7 
~ Jt/. <f 
7 13-S 
JO '~- 9) 
/2 13.0 

After Sampling 

D 
D 

No 

D 
D 

FIELD PARAMETERS 

pH 
1 Sp. Conductivity 

,1mhoslcm 

7-Z 128</ 
7-Z. /2 'IC/ 
7.2. I 217 

7.2- II '1-3 
7,z_ )170 

TOS 

. . 

Sample 

D 
D 

Time 

~ 

Evacuation Method -"""'·a:!:,:,,~-.:..:/c:::.::~:::a....--------__,;;.--------------

La1er Ouafrty ____________________________ _ 

TuneStarted 1r.·V8 t•mpfong Method /?,,,.le,<, 
Sampling Personnel ---~~v1-_c..;;...;;.t_1~_· _L __ 8_!l.t7_0 _K-_J_· ________________ _ 

IRemarks ________________ -e--____________ _ 

Tune Completed I 2--: Z (p 

I 
I 

WELL CASING VOLUMES 

GaVFt 1-11-1·-o.077 2·-0.16 3·.0.37 4·.0.65 
1-1/2"-0.10 2-1tz--0.24 3-1/2"-0_50 6·-1--16 

. ____________________ -:._ -------··· ---



1,,, SHANNON I. WILSON, INC. 
: Geotechnol Consultants WATER SAMPLING LOG 

2. 3.//-0 s-­
Job No. ----~ 
Paoe I of _L 

I 
(

ner I Location 5TEEL CO T 6 

11 No. "Jt.lu,4.} D Sample No. 5iJ&,J/,J S-. 13 · "'13 

S-· t3 · '7 3 Date. _______ ....;. 

Time Started __ / '{_·o_u_-__ 

reather S:u /7 /11 
Well Site Conditions, __________________________ _ 

I 
SAMPLING DATA 

lme Started ___ ...:...)...:...'/_O_O ______ _ Water Column in Well ___ ..... 1/_,'f..:....0 ___ _ 

I
D Head Space 'Q 

;, 

Casing Diameter __ __;;:z;.....;....o....;•=I=O ..... · ----

tal Depth of Well Below MP----=5i'-G;::;.. _ . ...;.7_' __ _ Gallons per Foot __ ___;;;;;{)_. _1_·'1 ____ _ 

rBelowMP 

'

ght-Phase lmmiscibles 

eavy-Phase lmmiscibles 

1· 

'2. °I ·7.D Gallons in Well----'--------

D 
D 

FIELD PARAMETERS 

No 

0 
D 

Sample 

D 
D 

·1 Gallons 
Temperature, °C pH 

, Sp. Conductivity 
Bailed umhos/cm TOS Time 

·Lf /'-/. 9 7,0 /(;,9{') 190<./-

I 7 ,s-:3 -;,O "iG,99 i 'f Io 
II /G, ,z. 7.0 lb~ 1'( 21 

I 
/', J(c,.2- 7-/ /(o IS- 11/:3{ 
zo f6;L 7.v ,s-7,S- z>il 

After Sampling . 

I 
Evacuation Method __ 8,;;..<_ ... _Jc'.AL---________________________ _ 

Later Ouafrty ______________________ " ______ _ 

If ampling Method Time Started _/_'I_S_.3 __ 

~ampling Personnel _-S:.:....a.;...;._~.;.._':;;._...:.:t3;..1Z_,,_u_~_} __________________ _ 

temarks _____________________________ _ 

,5·-111 
Tune Completed---'o"'--_ 

I 
I 

WELL CASING VOLUMES 

GaVFt 1-114·.o.011 2·-o.1s 3·.0.37 4·.o.ss 
1-1a--o.10 2-1/Z"-o.24 3-1a--o.so s·-1.4s 



1,,, SHANNON .. WILSON, INC. E SA = GootochnalConsu!tanls WAT R MPLING LOG 
Job No. _2 :ru.l-os-

Paoe t of _1 _ -

I 
Owner I Location St £.e-LCD 11: Date. <;{-- I 2- - 9 3 

CellNo. SwGiw-- A SampleNo. 5WGw /A ·1 c~-n-9 .-3 ) TimeStarted °f.·1D 

reather QtJ6/2.CA:5>l 5 KI:£S .--.., 7/c L,7hl- (,,J,-,,,Js 

Well Site Conditions __________________________ _ 

Ii-------'---------
SAMPLING DATA 

I.. C/.' /S-
ime Started ---~-------- Water Column in Well __ . -~:.--~C:,_,,.~z_:;__ __ _ 

jlD Head Space 
ts) Casing Diameter ----=2;;__:' O"--"----

"otal Depth of Well Below M p _ ___,;;5~~-· .,,.(o'----­ Gallons per Foot -----'Q=--._l_(o ____ _ 

ITWBelowMP 
J 2. t./ Gallons in Weli ____ 7_._3 ____ _ 

light-Phase lmmiscibles 

Heavy-Phase lmmiscibtes 

Gallons 
Temperature. °C 

Baited 

3 , s-. ';f 

<i( J ':)--. & 

I =, I S-: l:, 
; ')- J'J,(a 

2 I 
. 

I~--- 5' 
After Sampling 

D 
D 

No 

FIELD PARAMETERS 

pH 
i Sp. Conductivity 

umhostcm 

7,D / <../l<j 

·7,0 i s-'f'i 
7,D I 5"8 2. 

7,0 I 5"/o'/ 

7,0 /~-s-7 

TOS 

. 

Sample 

D 
D 

Time · 

cr:·z.o 
C,30 

9 3'8 
9'-/5 
/ODO 

I 
I 
I 
I 
I-

Evacuation Method _ ___,_8"""-=c.;:..:.:..1..I e.-~f-_______ ......;;. _____________ _ 

lwater Ouafrty ____________________________ _ 

Tune Started ____ _ r•mpf,ng Method Be. .1 ,.,.,_ 

Sampling Pe_rsonnel __ -S=--4_C-_l<.....,;;,...rc:_-_..;,..l3_rel..._o_o_K_S ________________ _ 

IRematks -----------------,---------------

I 
·I 

WELL CASING VOLUMES 

GaVFt 1·1/4--0.077 2·-0.16 3·.0_37 4·.0.65 
1.1fZ'-o.10 2.1a--o.2-1 3-112"'-o.so s--1.-16 

Tune Completed 10:10 



I -,1, SHANNON .. WILSON, INC. -S GootochnialConsultants WATER SAMPLING LOG 
2 3()/-05 Job No. ____ _ 

Paoe __ , _ of _{_ -

I 
• Owner/Location StEE.LCotG: 

lwellNo. S/..A.)6,w 8 Sample No. 5w6w/ /3 (ff-1273) 

C'/_ IL-93 Oate. --"'() _____ ....;, 

Time Started /{) 2 c;-

I
Weather fkn..-1-!y &JviJy ,z; 75'" 0 L,,z';,./ w,,;J5 

Well Site Conditions So/YI£ Wcc:Js No t)E.13,1..IS. 
7 

1-------'-------­
SAMPLING DATA 

lime Started _____ /_D_:_3_0 ____ _ Water Column in Well __ ._2_°!--;-/(5;.__ __ _ 

,f 10 Head Space /DI {J fJ /J1 

Iota! Depth of Well Below MP s-1. 5" 

Casing Diameter ____ 2=--;.:;.D_'_' ___ _ 

Gallons per Foot __ ___;;0;__, /_fo_;__ ___ _ 

ITWBelowMP 
2q,7 LI, 7 Gallons in Weli _____ I ____ _ 

li-ight-Phase lmmiscibles 

~eavy-Phase lmmiscibtes 

Gallons 
Temperature, 0 c 

Bailed 

'Q, . I'£_ 0 
(o i rt. I 
,o lf D 

i z. /7.9 

r{ /(/.D 
After SamplinQ 

Yes No 

@ D 
D D 

FIELD PARAMETERS 

pH 
, Sp. Conductivity 

umhos/cm 

7, / /207 
7. I 1</(QZ; 

7, z. l<fto't 
7,Z 1 'I ff 2 

7. / / y '-17 

T0S 

. 

Sample 

D 
D 

~ 

Time· 

/0 c,5-
10 53 
ii OS-

JI o</ 
II I':> 

I 
I 
I 
I 
I 

Evacuation Method _b_o-_:_lvt...;;;;._----------------------------
lwater Ouafrty __________________________ _ 

Time Stacted ___ _ a5ampting Method ~; )~ 

lsampting Personnel _,)_v'.\_c._t<._:I_E:. __ 13_~ __ K_'7_· _______________ _ 

IRemarks ___________________________ _ 

11:~o 

I 
I 

WELL CASING VOLUMES 

GaVFt 1.114·.o.077 2·-0.16 3·.0.37 4·.0.65 
1-1/2"-0.10 2·1/r-0.24 3-112"-0.50 6"-1-416 

Tune Completed 



1-,1, SHANNON le WILSON. INC. WATER SAMPLING LOG '9c Geotochnol Consultants 

JobNo. C: 301-0~ 

Paoe ---1--- of _J__ -

I 
Owner/location S1€EL c..ore Date. __.$'_-_I 2:::..--...._7_3:::::._......:. 

Len No. SwGiw -- 0 Sample No. 5<--oGtw / 1 · {) ( <t-t2_-c; 3) T me Started __ l<-=3;...;:5=--..;::;D:..___ 

IWeather 5v/1t1'-( ~ [I 
0 

"wen Site Conditions CJ e..c--...a. 

1------'--------
SAMPLING DATA 

J.me Started __ ____:l::...3.-<....::5:.....:S--=-------- Water Column in Well ___ l./_3..._, ~? __ _ 
{O 3 pnW\ PIO Head Space -----'-....;;._"--'-L..lLt...-..;._---

/.lo Ff 
Casing Diameter ___ _;L---=-.:.-=----

lotal Depth of Well Below MP 5G:, · 9 Gallons per Foot-----=()_. _/-=fo"----

ITWBelowMP 

aight-Phase lmmiscibles 

'eavy-Phase lmmiscibles 

Gallons 
Temperature, °C Bailed 

·L( /7.f/ 

~ J 7. / 

tZ- J{o.9 
/Co I IL> ,9 
z. l 17. D 

After SamplinQ 

Gallons in Weli ____ 7 _____ .,._D ____ _ 
Yes No 

D 
0 

D 
D 

FIELD PARAMETERS 

pH 1 Sp. Conductivity 
umhostcm 

7,0 /,~ 79 
7D Jl./({)/ . 
7,0 I <./ 'JD 
?.{) iL; 2 ~ 
,,D IS-OD 

TDS 

. 

Sample 

D 
D 

Time· 

l '-I /0 

I'-/ Z5' 
t'-l3Y 

1 '-/ l/7 
t s-os--

1· 
I 
I 
I 
I 

Evacuation Method _G=-=°'::..:.';...;.·l_a _________ ...;.._ ____________ _ 

Iwate, Ouafrty ___________________________ _ 

Sampling Method --18....:;;..e--. __ '...!.l;C:::..:;.;.;I?.=---------'------- Tune Started ___ _ 

lsamplino Personnel -~~w---=L-_._k..:W .... -.:.......--=B:;..;((._'LDO __ l<_S ________________ _ 

IRemarks ____________________________ _ 

Tune Completed /~3D 

I 
·1 

WELL CASING VOLUMES 

GaVFt 1-114·.o.077 Z"-0.16 3·.0.37 4·.0.65 
1-112'"-o.10 2-1.rz--0.24 3-1.rz--o.so u-1.46 



1~,1, SHANNON .. -WlLSON, INC. WATE-R SAMPLING LOG 
;;;;;;; Geotochnol Consultants 

Job No. _2='-.;;_3o~'-'-/-......;O=-· ~.:::..--_ 

Paoe _ __.___ of _1_ 

I 
• Owner/Location Sr£EL<!..Dt6 Date.------__;_ 

lwenNo. SwGrbJ-C. Sample No. Swt;,w /, .k: (J·tZ-'13) Time Started 1 z: 2.0 

.Weather pc,,e.J/'( ~<L4'3/ = 7'>
0 

/J1. /cf W,nJ5 

Well Site Conditions_---={V=--c_C<_L _____________________ _ 

1-----'--------
SAMPLING DATA 

lime Started /2; :3 S-
PID Head Space ____ & ___ __;_ __ _ 

Water Column in Well __ ·____._,'3~2:::..;_. '-/ __ _ 

2 .; {) II Casing Diameter ___ ...,._::;......;. ____ _ 

I !O'{) 
otal Depth of Well Below MP_......;~=-------- Gallons per Foot ____ o:=;._·_ . ...;;./......;0;;._ __ _ 

rTWBelowMP 

(

·ght-Phase lmmiscibles 

eavy-Phase lmmiscib!es 

27. '1 Gallons in Weli ____ :>-......;_·_/ ___ _ 
Yes No 

D B 
D D 

FIELD PARAMETERS 

Sample 

D 
D 

I 
I 
I 
I 
I 

Gallons 
Bailed Temperature, °C pH 

i Sp. Conductivity 
umhostcm T0S Time· 

-~ /7. </ 7 / JI 98 121/3 

(p 16.9 7, I I I 9 2.. ) 2, ? 
1 /7,0 7,D I 2-D0 I 2- S-<;} 

fZ / 7. / 7, i ii4D 13/D 

/'7 f 7, I 1. i //07 l 3 ,s-
After Samplino 

a I Evacuation Method __ Q"'-=q..._. -'. e=K~ _______ ....;_ ____________ _ 

lwater Ouafrty ______________________ ,. ______ _ 

Sampling Method ---'-~""""""Ct..;;,,,,:;,,_;· l:...:. -I.A..= ______ ...;..______ Time Started ___ _ 

lsampling Personnel __ :J:........,........,c.,,"'""k,. ... r.=c::.=----"l'""'9=/Z._.,O .... o __ J<...a.5 _______________ _ 

IRemarks ____________________________ _ 

i3l/S-

I 
·1 

WELL CASING VOLUMES 

GaVFt 1·1/4--0.077 2·-0.16 3·.0.37 -1·-o.GS 
1-1n--o.10 2.1/2'"-o.24 3-112'"-o.so o-1.46 

Tune Completed 



I -=1,-/:/!j:...4 875FeeFeeRoad • MarylandHeights,MO63043 • (314)434-4570-FAX(314)434-0080 

ICLIENT: 

I 
I 
I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 7463.01 
DATE SUBMITTED: 08-12-93 
SAMPLE ID SWGW A 
PROJECT Z-301-05 STEELCOTE 

REPORT 
PARAMETER LIMIT UNITS 

I 
I 

ND= NOT DETECTED ABOVE REPORTING LIMIT 

I ug'L: PARTS PER BILLION(PPB) 
ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 

DATE 

RESULTS 

746301SW(l75) 

09-03-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

METALS REPORT LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



.FE S IE: ~ I -=-~r~! ... ~£.¥ 
-= = ff§ -= = ~ : 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

rLIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

I 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 7463.02 

I DATE SUBMITTED: 08-12-93 
SAMPLE ID SWGW B 
PROJECT Z-301-05 STEELCOTE 

I 
REPORT 

iARAMETER 
LIMIT UNITS RESULTS 

1:<:: . 
. ·. ·-·-· 

I 
I 

= NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
= ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 746302SW(l75) 

DATE 09-03-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

METALS REPORT LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMI.TS 
-~. ~- - "' -• -. -- "" . 



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

ICLIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

I 
I 

ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 7463.03 
DATE SUBMITTED: 08-12-93 
SAMPLE ID 
PROJECT 

: SWGW C 
: Z-301-05 STEELCOTE 

I 
,;=R REPORT 

LIMIT UNITS 

I 
I 
I 

ND 
ug/L 

B 

= NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
= ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 

DATE 

RESULTS 

746303SW(l75) 

09-03-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

METALS REPORT LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 



A Ti!€ 'i A ~'¥ I .. /!. , j ~./!_ i-~ 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

ICLIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 
ST. LOUIS, MO 63141 

I 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 7463.04 

I DATE SUBMITTED: 08-12-93 
SAMPLE ID SWGW D 
PROJECT Z-301-05 

I 
PARAMETER 

I 
I 

276 

STEELCOTE 

REPORT 
LIMIT UNITS 

ND= NOT DETECTED ABOVE REPORTING LIMIT I ugB/L :_ PARTS PER BILLION (PPB) 
ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 

DATE 

RESULTS 

746304SW(175) 

09-03-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

tOTE: _METALS REPORT .LI~ITS ARE ~~~ED ON ACTUAL INSTRUMENT DETECTION LIMITS 

- ·, . . 



-------------------
5111 · Shannon & Wilson, Inc. 
400 N. 34th Street, Suite 100 11500 Olive Blvd., Suite 276 

Chain of Custody Record 
Page l of_( __ 
Laboratory ~r,1-:> 
Attn: W t+-L-r~rL . 

Seattle, WA 98103 St. Louis, MO 63141 
(206) 632-8020 (314) 872-8170 

2055 HII Road 
Fairbanks, AK 99707 
(907) 479-0600 

5430 Fairbanks Street, Suite 3 
Anchorage, AA 99518 

Analysts Parameters/Sample Container Description 
(il191J_de preservative lf_uJedl 

Sample Identity 

~~"-'0-"'-' A 

~,./CJ, ,,./ /J 

5wo,uJ .l 

~wtniv ,;, 

5-kJ&,iJ fllS 

5_,,Jt1iJ 1ns1) 

(907) 561-2120 'i CJ 1,, ~-
a \7 1'\ 7 ~ 
CJ ,/', f, . 9,Ul>-' . 

Lab No. 

'74~~.~I 
02 
03 
G(l 

0~ _,, 

Time 

,o:o'S"" 
/l!JS" 

/33l) 

144S-

/') eJ C 

-ti 0& I ,-s2~ 

Date 
Sampled 

~.,z,'J, 

~~¼~ ,, -'X:I YI -xi X 
7< I X I X J __ X 
~I tl-1 I '1 
K_ I_J~~I_X i 
?( i )C '£. 
'{:. }( " 'i_ 

' 

~e'e,"' 
.___...._v~~"' ~- ~ ,,,_&~& cP 

~ 
5--
) 

~ 

~ 
_L_ 

Remarks/Matr ix 

Project Number: Z 30 f ,o S- Total Number of Containers · c) Sig re: J Tlme: ___ Signature: Tlme: 

Project Name: COC Seals/Intact? Y/N/NA A 't4,_; A 
R I d G d C d /C Id 

v ~·nt Name: . --~ Date: ___ Printed Name: Date: 
Contact : t-AIU1. tu<i,V1 eceve oo on . o r I ----------,.---+--------....... -- It-<- ( 1 £ 1tO" K) Ongoing Project? Yes ~ No O Delivery Method: t::c~...;..;.......;;.. ____ ___.,c:......;:..___......,_ ___________ -1-,-__________ ~ 

HA /v tJ J;>tf l.f U~)'2. W ompa~y: , Company: Company: 

Sampler : :S-L- i3 (attach shipping bill, If any) Ac. ,1 n ~,,., c j./ , / 5,, Y1 
~,-.,,;-.,,,,.,.,.;,==...,,.,.,,~,,.,.,,.==...........,...,,.,.,+=,,.,.,.,.,.,,.,.,,.,.,===,,.,.,.,.,.,...,.,,.,===""""' ........ ...,.,,.,..,..,...,.......,,.,.,.,.,.,..,.......,..,.....,..,...,.......,.........,..,..,......i 

Requested Turn Around Time : Sec:~ L.A.~. f<Jt;'S£_(v ,.,..._.'--,,..__::-"'-"'>oc-.- Signature: Time: ___ Signature: Tlme: __ _ 

Special Instructions: 
Printed Na e: -=-I-~--"""- Printed Name: 

(;J)/7L Tk:.'1?. JJ61SD--> 
Date: _____ I Printed Name: Date: ____ _ 

. . Company: ;.... __ 

1 1 
Distribution: White - w/sh1~ment - returned _to Shannon & Wilson w/ Laboratory report I / ·--t f A (, j 

Yellow - w/sh1prnent - for consignee files --/ 
Pink - Shannon & Wilson - Job File 

Company: Company: 

F-19-9 i/UR 
No. 1 1 3 2 5 



.EE 2 IE -==:: I ~~:~ff.1 

.£ = § .£ = ffe.. ~ 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

ICLIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

I 
I 
I 

ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6769.01 
DATE SUBMITTED: 05-14-93 
SAMPLE ID SWGW/A(5-13-93) 
PROJECT Z-301-05 STEELCOTE 

REPORT 
PARAMETER LIMIT UNITS RESULTS 

l=:ttf(II\ 

I ND 
ug/L 

B 

= NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
= ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 

DATE 

676901SW(l69) 

06-14-93 

DATE 
ANALYZED 

.. 

METHOD 
REFERENCE 

INOTE: METALS REPORT LIMITS·.ARE. BA.~E:_D, ON ACTUAL INSTRUMENT DETECTION LIMITS . ' ' ; ·~··: . ,·. -., . 



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

ICLIENT: 

I 
I 
I 

SHANNON & WILSON, INC . 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6769.02 
DATE SUBMITTED: 05-14-93 
SAMPLE ID SWGW/B(5-13-93) 
PROJECT Z-301-05 STEELCOTE 

REPORT 
PARAMETER LIMIT UNITS RESULTS 

I: 

I ND= NOT DETECTED ABOVE REPORTING LIMIT 
ug/L = PARTS PER BILLION(PPB) 

B = ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 

DATE 

676902SW(169) 

06-14-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

LoTE: METALS REPORT LIMITS- ARE BASED oN ACTUAL INSTRUMENT DETECTION LIMITS _., __ -. ·,. 



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

'CLIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 

I 
I 
I 
I 

ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6785.01 
DATE SUBMITTED: 05-18-93 
SAMPLE ID SWGW/C 5-17-93 
PROJECT Z-301-05 STEELCOTE 

REPORT 
PARAMETER LIMIT UNITS 

I ND= NOT DETECTED ABOVE REPORTING LIMIT 
ug/L = PARTS PER BILLION(PPB) 

B = ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 

DATE 

RESULTS 

678501SW(l69) 

06-14-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

INOTE: METALS REPORT LIMITS·ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 
- '-



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

ILIENT: 

I 
I 

SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER 
ATAS # 6769.03 
DATE SUBMITTED: 05-14-93 
SAMPLE ID SWGW/0(5-13-93) 
PROJECT Z-301-05 STEELCOTE 

REPORT 
LIMIT UNITS RESULTS 

I ND= NOT DETECTED ABOVE REPORTING LIMIT 
ug/L = PARTS PER BILLION(PPB) . 

B = ANALYTE DETECTED IN THE METHOD BLANK 

REPORT: 

DATE 

676903SW(l69) 

06-14-93 

DATE 
ANALYZED 

METHOD 
REFERENCE 

loTE: METALS REPORT LIMITS·ARE . BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 
- . -. ' . 



-- -------------------
5111 Shannon & Wilson, Inc. 
400 N. 34th Street. Suite 100 11500 Otlve Blvd. , Suite 276 
Seattle, WA 98103 St. Louis, MO 63141 
(206) 632-8020 (314) 872-8170 

2055 HII Road 
Fairbanks, AK 99707 
(907) 47!Hl600 

5430 Fairbanks Street, Suite 3 
Anchorage, AK 99518 
(907) 661-2120 

Sample Identity Lab No. 

~'fjw<.nc.J IA r~-13~ f.3] -
SWG.w/ d ( 5".,..1$-f3J 

s w (j, w I I) l ~-- 13-__'ij_~ 
5 w<;, w I I) M.5 &-a-730 

IS tJ&; w / v M:S ~()-10-1.t 
" 

Time 

It') q~·o I 
130 

1"11/3 

I 'IS-3 

1'1S3 

Chain of Custody .Record 
Analysis Parameters/Sample Container Description 

lndude reservative If used) 

Date 
Sampled 

_, 
5-: 13· X' 

')( 

5-.,3,'; 3 't s-
S:l3•f3 l( X 5 

Page i of _I __ 
Laboratory ,4 ,h-S 
Attn:. _____ _ 

LM 
5"/,~/13 
SWL.d,8~ 

.0 

0 
d3 
d 

OS----

Project Number: I· c:,5»- .:.....----- Signature: Time: ___ Signature: Time: 

Project Name: t1,'Tu 

L 
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CHEMICAL ANALYSES OF STORM WATER SAMPLES 



I -=1 r1~1!-~ 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 I CLIENT• SHANNON & WILSON, INC. REPORT: 508901SW(l29) 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

SAMPLE MATRIX: WATER I 
I 

ATAS # 
SAMPLE ID 

5089.01 
SWSF/1(8-26-92) 

PARAMETER 

I 
METHYLENE CHLORIDE 

I
CARBON TERTACHLORIDE 
XYLENE 
METHLY ISOBUTYL KETONE 
TOLUENE 

IMETHYL ETHYL KETONE 
BENZENE 
ETHYL ACETATE 

I
CUMENE 

DET 

LIMIT 

5 
5 
5 

10 
5 

10 
5 

* 
* 
* 
* 
* 

UNITS RESULTS 

ug/L 7 
ug/L ND 

ug/L ND 
ug/L ND 

ug/L 1 J 
ug/L ND 

ug/L 1 J 
ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 

ug/L ND 

1-BUTANOL 
2-ETHOXYETHANOL 

1
2-METHYL-l-PROPANOL 

OA/OC SURROGATE RECOVERIES 

DATE 09-22-92 

DATE SUBMITTED: 
PROJECT : 

DATE 
ANALYZED 

09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92. 
09-02-92 
09-02-92 
09-02-92 

08-27-92 
Z-301-05 

METHOD 
REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 

ITOLUENE-d8(88-110) 108 \ BROMOFLUOROBENZENE(86-115) 88 % 1,2-DICHLOROETHANE-D4(76-114) 102 % 

BUTYL BENZYL PHTHALATE 

I
DIBUTYL PHTHALATE 
DI(2-ETHYLHEXYL)PHTHALATE 
PHENOL . 
NAPHTHALENE 

ICYCLOHEXANONE 
TOLUENE-2,4-DIISOCYANATE 
NITROSOIMINO DIETHANOL 

IEPICHLOROHYDRIN 
BISPHENOL A/EPICHLOROHYDRIN 

INITROBENZENE-d5(35-114) 
2-FLUOROBIPHENYL(43-116) 

LTHANOL 
FORMALDEHYDE 

IBARIUM 
CHROMIUM 
CADMIUM 

ILEAD 
NICKEL 

I 
I . <!, 

66 
76 

% 

' 

10 ug/L ND 09-11-92 CLP SVOA 
10 ug/L ND 09-11-92 CLP SVOA 
10 ug/L ND 09-11-92 CLP SVOA 
10 ug/L ND 09-11-92 CLP SVOA 
10 ug/L ND 09-11-92 CLP SVOA 

* ug/L ND 09-11-92 CLP SVOA LS 
* ug/L ND 09-11-92 CLP SVOA LS 

* ug/L ND 09-11-92 CLP SVOA LS 
* ug/L ND 09-11-92 CLP SVOA LS 
* ug/L ND 09-11-92 CLP SVOA·LS 

OA/OC SURROGATE RECOVERIES 

TERPHENYL-dl4(33-141) 92 % 2-FLUOROPHENOL(21-100) 40 % 

PHENOL-dS(l0-94) 32 % 2,4,6-TRIBROMOPHENOL(l0-123) 69 % 

1 ug/mL ND 09-04-92 GC/FID 
10 ug/L 138 B* 09-12-92 HPLC 

14 ug/L 72. 7 09-02-92 CLP METALS 
3 ug/L s.o 09-02-92 CLP METALS 
2 ug/L 3.10 09-02-92 CLP METALS 
2 ug/L 389 09-01-92 CLP METALS· 
8 ug/L 11.9 09-02-92 CLP METALS 

- ---- -. ' . 



I -=1 r / :/4 j:..4 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 
CLIENT: SHANNON & WILSON, INC. REPORT: 508902SW(l29) 

JI 11500 OLIVE BLVD. SUITE 276 
• ST. LOUIS, MO 63141 DATE 09-22-92 

ATTN: LARRY ROSEN 

SAMPLE MATRIX WATER 
ATAS # 5089.02 

I 
I 

SAMPLE ID : SWSF/2(8-26-92) 

PARAMETER 

I 
METHYLENE CHLORIDE 

'

CARBON TERTACHLORIDE 
XYLENE 
METHLY ISOBUTYL KETONE 
TOLUENE 

IMETHYL ETHYL KETONE 
BENZENE 
ETHYL ACETATE 

ICUMENE 
1-:BUTANOL 
2-ETHOXYETHANOL 

1
2-METHYL-l-PROPANOL 

DET 
LIMIT UNITS RESULTS 

5 ug/L ND 
5 ug/L ND 
5 ug/L ND 

10 ug/L ND 
5 ug/L ND 

10 ug/L ND 
5 ug/L ND 

* ug/L ND 

* ug/L ND 
* ug/L ND 
* ug/L ND 

* ug/L ND 

OA/OC SURROGATE RECOVERIES 

DATE SUBMITTED: 
PROJECT . . 

DATE 
ANALYZED 

09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 

08-27-92 
Z-301-05 

METHOD 
REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 

ITOLUENE-d8(88-110) 105 % BROMOFLUOROBENZENE(86-115) 96 % l,2-DICHLOROETHANE-D4(76-114) 103 % 

BUTYL BENZYL PHTHALATE 

I
DIBUTYL PHTHALATE 
DI(2-ETHYLHEXYL)PHTHALATE 
PHENOL 
NAPHTHALENE 

ICYCLOHEXANONE 
TOLUENE-2,4-DIISOCYANATE 
NITROSOIMINO DIETHANOL 

IEPICHLOROHYDRIN 
BISPHENOL A/EPICHLOROHYDRIN 

lITROBENZENE-d5(35-114) 
2-FLUOROBIPHENYL(43-116) 

IMETHANOL 
FORMALDEHYDE 

'BARIUM 
CHROMIUM 
CADMIUM 

ILEAD 
NICKEL 

I 
I 

54 % 
so% 

10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 

* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 

* ug/L ND 09-10-92 CLP SVOA LS 

OA/OC SURROGATE RECOVERIES 

TERPHENYL-dl4(33-141) 69 % 2-FLUOROPHENOL(21-100) 46 % 
PHENOL-dS(l0-94) so % 2,4,6-TRIBROMOPHENOL(l0-123) 65 % 

1 ug/mL ND 09-04-92 GC/FID 
10 ug/L 117.2 B* 09-12-92 HPLC 

14 ug/L 21.7 09-02-92 CLP METALS 
3 ug/L ND 09-02-92 CLP METALS 
2 ug/L ND 09-02-92 CLP METALS 
2 ug/L 53.7 09-01-92 CLP METALS 
8 ug/L ND 09-02-92 CLP METALS 

\ 



875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 
SHANNON & WILSON, INC. REPORT: 508903SW(l29) 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

WATER I 
I 

SAMPLE MATRIX 
ATAS # 
SAMPLE ID 

5089.03 
SWSF/3(8-26-92) 

PARAMETER 

I 
METHYLENE CHLORIDE 

I
CARBON TERTACHLORIDE 
XYLENE 
METHLY ISOBUTYL KETONE 
TOLUENE 

I. METHYL ETHYL KETONE 
BENZENE 
ETHYL ACETATE 

ICUMENE 

DET 
LIMIT 

5 
5 
5 

10 
5 

10 
5 

* 
* 
* 
* 
* 

UNITS RESULTS 

ug/L 10 
ug/L ND 
ug/L ND 

ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 

ug/L ND 
ug/L ND 
ug/L ND 

1-BUTANOL 
2-ETHOXYETHANOL 

1
2-METHYL-l-PROPANOL 

OA/OC SURROGATE RECOVERIES 

DATE 09-22-92 

DATE SUBMITTED: 
PROJECT 

DATE 

ANALYZED 

09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02_;,92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 
09-02-92 

08-27-92 
Z-301-05 

METHOD 
REFERENCE 

CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 
CLP VOA LS 

ITOLUENE-d8(88-110) 109 % BROMOFLUOROBENZENE(86-115) 98 " 1,2-DICHLOROETHANE-D4(76-114) 105 % 

BUTYL BENZYL PHTHALATE 

I
DIBUTYL PHTHALATE 
DI(2-ETHYLHEXYL)PHTHALATE 
PHENOL 
NAPHTHALENE 

t YCLOHEXANONE 
OLUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 

IEPICHLOROHYDRIN 
BISPHENOL A/EPICHLOROHYDRIN 

lITROBENZENE-d5(35-114) 
2-FLUOROBIPHENYL(43-116) 

LTHANOL 
FORMALDEHYDE 

IBARIUM 
CHROMIUM 
CADMIUM 

t EAD 
ICKEL 

I 
I 

59 
51 

% 

" 

10 ug/L 4 J 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 

* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 

OA/OC SURROGATE RECOVERIES 

TERPHENYL-dl4(33-141) 74 % 2-FLUOROPHENOL(21-100) 52 % 

PHENOL-d5(10-94) 58 " 2,4,6-TRIBROMOPHENOL(l0-123) 68 % 

1 ug/mL ND 09-04-92 GC/FID 
10 ug/L 158.2 B* 09-12-92 HPLC 

14 ug/L 95.7 09-02-92 CLP METALS 
3 ug/L 11.5 09-02-92 CLP METALS 
2 ug/L 7.2 09-02-92 CLP METALS 
2 ug/L 280 09-01-92 CLP METALS 
8 ug/L ND 09-02-92 CLP METALS 



'-=/! '/:/!~4 875FeeFeeRoad • MarylandHeights,MO63043 • (314)434-4570-FAX(314)434-0080 

ICLIENT: SHANNON & WILSON, INC. 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 
ATTN: LARRY ROSEN 

WATER I 
I 

SAMPLE MATRIX 
ATAS # 
SAMPLE ID 

5089.04 
SWSF/4(8-26-92) 

PARAMETER 

I 
METHYLENE CHLORIDE e: TERTACHLORIDE 

a;;~y ISOBUTYL KETONE 
TOLUENE 

LTHYL ETHYL KETONE 
.ENZENE 

ETHYL ACETATE 
i=UMENE 
·-BUTANOL 

2-ETHOXYETHANOL 

DET 
LIMIT 

5 
5 
5 

10 
5 

10 
5 

* 
* 
* 
* 

* 

UNITS RESULTS 

ug/L 6 
ug/L ND 
ug/L ND 

ug/L ND 

ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND 
ug/L ND ,-METHYL-1-PROPANOL 

OA/OC SURROGATE RECOVERIES 

REPORT: 

DATE 

508904SW(129) 

09-22-92 

DATE SUBMITTED: 08-27-92 
PROJECT : Z-301-05 

DATE METHOD 
ANALYZED REFERENCE 

09-02-92 CLP VOA 
09-02-92 CLP VOA 
09-02-92 CLP VOA 
09-02-92 CLP VOA 
09-02-92 CLP VOA 
09-02-92 CLP VOA 
09-02-92 CLP VOA 
09-02-92 CLP VOA LS 
09-02-92 CLP VOA LS 
09-02-92 CLP VOA LS 
09-02-92 CLP VOA LS 
09-02-92 CLP VOA LS 

t°LUENE-d8(88-110) 107 \ BROMOFLUOROBENZENE(86-115) 92 \ 1,2-DICHLOROETHANE-D4(76-114) 106 \ 

BUTYL BENZYL PHTHALATE 

~

!BUTYL PHTHALATE 
. I(2-ETHYLHEXYL)PHTHALATE 

HENOL 
NAPHTHALENE 

~YCLOHEXANONE 
-~OLUENE-2,4-DIISOCYANATE 

NITROSOIMINO DIETHANOL 
.PICHLOROHYDRIN 
18ISPHENOL A/EPICHLOROHYDRIN 

lITROBENZENE-d5(35-114) 
2-FLUOROBIPHENYL(43-116) 

LTHANOL 
FORMALDEHYDE 

'ARIUM 
CHROMIUM 

tCADMIUM 
EAD 
ICKEL 

I 
I 

72 
69 ' % 

10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 
10 ug/L ND 09-10-92 CLP SVOA 

* ug/L ND 09-10-92 CLP SVOA LS 

* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 
* ug/L ND 09-10-92 CLP SVOA LS 

OA/OC SURROGATE RECOVERIES 

TERPHENYL-dl4(33-141) . 94 ' 2-FLUOROPHENOL(21-100) 64 % 

PHENOL-d5(10-94) 71 % 2,4,6-TRIBROMOPHENOL(l0-123) 88 % 

1 ug/mL ND 09-04-92 GC/FID 
10 ug/L 120 B* 09-12-92 HPLC 

14 ug/L 126 09-02-92 CLP METALS 
3 ug/L 9.7 09-02-92 CLP METALS 
2 ug/L 3.3 09-02-92 CLP METALS 
2 ug/L 417 09-01-92 CLP METALS 
8 ug/L ND 09-02-92 CLP METALS 

- --··· . ,. . -



6== = z= ~ I .,,,.i ~.,,,.~ ~¥ 

-= = a -= = ~-.J 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

I 
I 
I 

CLIENT: SHANNON & WILSON, INC. REPORT: 
11500 OLIVE BLVD. SUITE 276 
ST. LOUIS, MO 63141 DATE : 
ATTN: LARRY ROSEN 

DESCRIPTIONS OF FOOTNOTES 

ND = NOT DETECTED 
= PARTS PER BILLION(PPB) 
= PARTS PER MILLION(PPM) I ug/L 

ug/mL 
TIC= TENTATIVELY IDENTIFIED COMPOUND 

NO DETECTION LIMIT AVAILABLE * = 
**=OUTSIDE QC ON BOTH ORIGINAL AND RERUN 

508901SW(l29) 

09-22-92 

I 
I 
I 

*** = CUMENE OR ISOMERS OF CUMENE WERE IDENTIFIED IN THE SEMI-VOLATILE TIC's. 
B = ANALYTE ALSO FOUND IN BLANK 

B* = AVERAGE CONCENTRATION AMOUNT FOUND IN THE METHOD BLANKS WAS SUBTRACTED FROM THE AMOUNT 
FOUND IN THE SAMPLE. USED ONLY FOR FORMALDEHYDE REPORTS. 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION (ORGANICS ONLY) 

NOTE.: METALS DETECTION LIMITS ARE BASED ON ACTUAL INSTRUMENT DETECTION LIMITS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I • C. 

- - -..... ~- "\. -. ·-
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I 
I 
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I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 

Operator :·s&w w 

On Site Loc:CPT-1 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 120 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
51 
52 
53 

Qc (avg) 
(tsf) 

9.07 
16.90 

4.17 
11.65 

6.13 
10.47 

5.15 
7.97 
8.52 

16. 70 
10.45 

9.95 
14.62 
13.87 
11.57 
10.72 

8.92 
7.55 
5.82 
6.13 
6.66 
5.42 
7.08 
8.41 

11.37 
12.93 
10.48 

9.00 
13.23 
20.35 
16.40 
13.52 
10.63 

9.87 
14.48 
11.23 
10.10 
14.08 
12.28 
10.65 
24.05 
36.34 
55.77 
51.80 
35.11 
43.55 
45.93 
34.55 
36.25 
34.05 
34.18 
35.57 
39.22 

Fs (avg) 
(tsf) 

0.19 
0.14 
0.05 
0.32 
0.17 
0.28 
0.18 
0.24 
0.35 
0.71 
0.33 
0.51 
0.92 
0.84 
0.65 
0.52 
0.39 
0.35 
0.32 
0.28 
0.29 
0.26 
0.30 
0.48 
0.54 
0.47 
0.43 
0.28 
0.36 
0.33 
0.40 
0.20 
0.23 
0.30 
0.23 
0.23 
0.31 
0.20 
0.21 
0.23 
0.53 
1.23 
1.67 
1.24 
1.01 
1.47 
1.11 
0.73 
0.89 
0.80 
0.75 
0.91 
0.70 

Rf (avg) 
(%) 

2.06 
0.81 
1.20 
2.77 
2.74 
2.66 
3.47 
2.97 
4.15 
4.23 
3.20 
5.12 
6.32 
6.02 
5.58 
4.89 
4.39 
4.58 
5.49 
4.59 
4.30 
4.85 
4.19 
5.68 
4.72 
3.67 
4.07 
3.07 
2.72 
1.62 
2.47 
1.50 
2.21 
2.99 
1.61 
2.02 
3.07 
1.44 
1. 75 
2.19 
2.20 
3.39 
2.99 
2.39 
2.87 
3.38 
2.42 
2.11 
2.46 
2.34 
2.20 
2.56 
1.77 

Interpreted CPT Profi1e 

CPT Date :06/14/93 10:20 
Cone Used :#1 
Water table ( feet) : 28.78576 

SIGV' 
(tsf) 

0.03 
0.09 
0.15 
0.22 
0.28 
0.33 
0.39 
0.45 
0.51 
0.57 
0.63 
0.69 
o. 75 
0.81 
0.87 
0.93 
0.98 
1.04 
1.10 
1.16 
1.23 
1.29 
1.35 
1.41 
1.48 
1.54 
1.59 
1.65 
1. 71 
1. 75 
1. 78 
1.80 
1.83 
1.86 
1.89 
1.92 
1.95 
1.97 
2.00 
2.03 
2.06 
2.09 
2.12 
2.15 
2.18 
2.21 
2.24 
2.27 
2.30 
2.32 
2.35 
2.38 
2.41 

SOIL BEHAVIOUR TYPE 

clayey silt to silty clay 
sandy silt to clayey silt 
sensitive fine grained 

silty clay to clay 
clay 

silty clay to clay 
clay 

silty clay to clay 
clay 
clay 

silty clay to clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 

silty clay to clay 
clayey silt to silty clay 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 

Eq - Dr PHI 
(%) deg. 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 

SPT 
N 

4 
6 
2 
7 
6 
7 
5 
5 
8 

16 
'7 

10 
14 
13 
11 
10 

9 
7 
6 
6 
6 
5 
7 
8 

11 
8 

10 
6 
6 
8 
8 
6 
5 
6 
7 
5 
6 
7 
6 
5 
9 

17 
21 
20 
13 
21 
18 
13 
14 
13 
13 
14 
15 

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15 

Su 
tsf 

.6 
1.1 

.2 

.7 

.3 

.6 

.3 

.5 

.5 
1.0 

.6 

.6 

.9 

.8 

.7 

.6 

.5 

.4 

.3 

.3 

.3 

.2 

.3 

.4 

.6 

.7 

.5 

.4 

.7 
1.2 

.9 

.7 

.5 

.s 

.8 

.6 

.5 

.7 

.6 

.5 
1.4 
2.2 
3.5 
3.2 
2.1 
2.7 
2.8 
2.1 
2.2 
2.0 
2.0 
2.1 
2.4 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Operator :s&w 
On Site Loc:CPT-2 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 120 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

Qc (avg) 
(tsf) 

9.25 
0.20 

13.86 
12.67 
7.12 

13.52 
9.17 
5.65 
5.37 

15.18 
8.93 
8.20 
7.80 
6.55 
6.00 
4.62 
4.07 
4.32 
7.78 
6.82 
7.23 
5.95 
6.10 
9.47 

11.58 
10.65 

9.92 
7.85 
8.08 
6.68 
5.95 
5.77 
5.92 
7.48 

19.35 
31. 70 
29.85 
9.92 
8.90 

12.78 
40.57 
38.90 
50.40 
70.10 

101.89 
79.53 
78.28 
59.27 
57.85 
55.87 
47.40 
44.60 
44.45 
42.90 
37.85 
61.00 

107.08 

Fs (avg) 
(tsf) 

0.01 
-0.00 
0.46 
0.45 
0.29 
0.62 
0.38 
0.22 
0.20 
0.63 
0.27 
0.29 
0.30 
0.25 
0.23 
0.29 
0.23 
0.22 
0.30 
0.18 
0.19 
0.22 
0.27 
0.37 
0.30 
0.48 
0.43 
0.33 
0.29 
0.17 
0.14 
0.13 
0.11 
0.24 
0.39 
0.39 
0.33 
0.19 
0.20 
0.27 
0.58 
0.81 
0.98 
0.80 
1.60 
1.47 
1.98 
1.86 
1. 73 
1.33 
0.79 
0.82 
0.99 
0.80 
0.76 
1.62 
1.95 

Rf (avg) 
(%) 

0.06 
-1.42 
3.33 
3.54 
4.08 
4.59 
4.16 
3.85 
3.80 
4.15 
3.04 
3.50 
3.87 
3.80 
3.90 
6.19 
5.65 
4.99 
3.84 
2.69 
2.60 
3.68 
4.37 
3.95 
2.62 
4.46 
4.36 
4.15 
3.58 
2.55 
2.33 
2.31 
1.88 
3.20 
2.02 
1.22 
1.09 
1.92 
2.24 
2.13 
1.42 
2.07 
1.94 
1.14 
1.57 
1.85 
2.53 
3.14 
3.00 
2.38 
1.67 
1.84 
2.22 
1.86 
2.01 
2.66 
1.82 

Interpreted CPT Profile 

CPT Date :06/14/93 12:10 
Cone Used :lll 
Water table (feet) : 37.19587 

SIGV' 
(tsf) 

0.03 
0.09 
0.15 
0.22 
0.28 
0.33 
0.39 
0.45 
0.51 
0.57 
0.63 
0.69 
0.75 
0.81 
0.87 
0.93 
0.98 
1.04 
1.10 
1.16 
1.23 
1.29 
1.35 
1.41 
1.48 
1.54 
1.59 
1.65 
1. 71 
1. 77 
1.83 
1.89 
1.95 
2.01 
2.07 
2.13 
2.18 
2.24 
2.27 
2.29 
2.32 
2.35 
2.38 
2.41 
2.44 
2.47 
2.50 
2.53 
2.56 
2.59 
2.61 
2.64 
2.67 
2.70 
2.73 
2.76 
2.78 

SOIL BEHAVIOUR TYPE 

sensitive fine grained 
undefined 

silty clay to clay 
silty clay to clay 

clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
silty clay to clay 

clay 
clay 
clay 

silty clay to clay 
clay 
clay 
clay 
clay 

silty clay to clay 
silty clay to clay 
silty clay to clay 
silty clay to clay 

clay 
clayey silt to silty clay 
silty sand to sandy silt 
silty sand to sandy silt 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
silty sand to sandy silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
silty sand to sandy silt 
silty sand to sandy silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 

Eq - Dr PHI 
(%) deg. 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

<40 
<40 

UNDFND 
UNDFND 
UNDFND 

<40 
UNDFND 
UNDFND 
40-50 
50-60 
40-50 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

<40 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
50-60 

UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
30-32 

<30 
UNDFD 
UNDFD 
UNDFD 
30-32 
UNDFD 
UNDFD 
34-36 
36-38 
34-36 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
30-32 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
36-38 

SPT 
N 

4 
UDF 

9 
8 
7 

13 
9 
5 
5 

15 
6 
8 
7 
6 
6 
4 
4 
4 
7 
4 
5 
6 
6 
9 
7 

10 
9 
8 
8 
4 
4 
4 
4 
7 
9 

10 
10 

5 
6 
6 

13 
15 
19 
22 
33 
25 
30 
23 
22 
21 
15 
17 
17 
16 
15 
23 
34 

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 SU: Nk: 15 

Su 
tsf 

.6 
UNDEFINED 

.9 

.8 

.4 

.8 

.5 

.3 

.3 

.9 

.5 

.5 

.4 

.3 

.3 

.2 

.2 

.2 

.4 

.3 

.4 

.3 

.3 

.5 

.6 

.6 

.5 

.4 

.4 

.3 

.2 

.2 

.2 

.3 
1.1 

UNDEFINED 
UNDEFINED 

.5 

.4 

.6 
UNDEFINED 

2.4 
3.1 

UNDEFINED 
UNDEFINED 
UNDEFINED 

5.0 
3.7 
3.6 
3.5 

UNDEFINED 
2.7 
2.7 
2.6 
2.3 
3.8 

UNDEFINED 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator :s&w • 
On Site Loc:CPT-3B 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 120 pc£ 

CPT Date :06/16/93 12:15 
Cone Used : 11 
Water table ( feet) : 41.50263 

----------------------------------------------------------------------------------.------------------------------------------------
DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 

(feet) (ts£) (tsf) (%) (tsf) (%) deg. N tsf 
-----------------------------------------------------------------------------------------------------------------------------------

1 39.37 0.11 0.28 0.03 sand to silty sand >90 >48 9 UNDEFINED 
2 33.90 0.11 0.34 0.09 silty sand to sandy silt 70-80 46-48 11 UNDEFINED 
3 31.80 0.03 0.09 0.15 silty sand to sandy silt 60-70 44-46 10 UNDEFINED 
4 10.48 0.15 1.45 0.22 clayey silt to silty clay UNDFND UNDFD 5 .6 
5 5.68 0.23 4.09 0.28 clay UNDFND UNDFD 5 .3 
6 2.68 0.17 6.40 0.33 organic material UNDFND 'UNDFD 3 .1 
7 10,83 0.29 2.71 0.39 silty clay to clay UNDFND UNDFD 7 .6 
8 10.13 0.33 3.26 0.45 silty clay to clay UNDFND UNDFD 6 .6 
9 5.13 0.15 2 .93 0.51 clay UNDFND UNDFD 5 .3 

10 5.85 0.17 2.90 0.57 clay UNDFND UNDFD 6 .3 
11 11.80 0.37 3.14 0.63 silty clay to clay UNDFND UNDFD 8 .7 
12 14.02 0.49 3.51 0.69 silty clay to clay UNDFND UNDFD 9 .8 
13 11.28 0.39 3.48 0.75 silty clay to clay UNDFND UNDFD 7 .7 
14 12.05 0.33 2.71 0.81 silty clay to clay UNDFND UNDFD 8 .7 
15 9.63 0.21 2.17 0.87 clayey silt to silty clay UNDFND UNDFD 5 .5 
16 7.58 0.19 2.46 0.93 silty clay to clay UNDFND UNDFD 5 .4 
17 6.15 0.16 2.54 0.98 silty clay to clay UNDFND UNDFD 4 .3 
18 11. 78 0.38 3.24 1.04 silty clay to clay UNDFND UNDFD 8 .7 
19 14.28 0.49 3.46 1.10 silty clay to clay UNDFND UNDFD 9 .8 
20 9.53 0.20 2.10 1.16 clayey silt to silty clay UNDFND UNDFD 5 .5 
21 5.13 0.16 3.21 1.23 clay UNDFND UNDFD 5 .2 
22 8.68 0.23 2.68 1.29 silty clay to clay UNDFND UNDFD 6 .4 
23 10.23 0.31 3.06 1.35 silty clay to clay UNDFND UNDFD 7 .5 
24 10.70 0.44 4.10 1.41 clay UNDFND UNDFD 10 .6 
25 7.92 0.35 4.37 1.48 clay UNDFND UNDFD 8 .4 
26 7.27 0 .30 4.10 1.54 clay UNDFND UNDFD 7 .3 
27 8.98 0.31 3.40 1.59 clay UNDFND UNDFD 9 .4 
28 8.12 0.21 2.61 1. 65 silty clay to clay UNDFND UNDFD 5 .4 
29 7.48 0.27 3.57 1. 71 clay UNDFND UNDFD 7 .3 
30 6.73 0.26 3.81 1. 77 clay UNDFND UNDFD 6 .3 
31 6.83 0.24 3.52 1.83 clay UNDFND UNDFD 7 .3 
32 7.15 0.21 2.88 1.89 clay UNDFND UNDFD 7 .3 
33 7.40 0.19 2.63 1.95 silty clay to clay UNDFND UNDFD 5 :3 
34 9.17 0.21 2.32 2.01 silty clay to clay UNDFND UNDFD 6 .4 
35 12.95 0.20 1.58 2.07 clayey silt to silty clay UNDFND UNDFD 6 .7 
36 47.80 0.46 0.97 2.13 silty sand to sandy silt <40 32-34 15 UNDEFINED 
37 24.45 0.38 1.56 2.18 sandy silt to clayey silt UNDFND UNDFD 9 1.4 
38 27.80 0.13 0.45 2.24 silty sand to sandy silt <40 <30 9 UNDEFINED 
39 26.92 0.21 0. 78 2.30 silty sand to sandy silt <40 <30 9 UNDEFINED 
40 31.13 0.27 0.87 2.36 silty sand to sandy silt <40 <30 10 UNDEFINED 
41 25.23 0.38 1.50 2.42 sandy silt to clayey silt UNDFND UNDFD 10 1.5 
42 86.43 0.57 0.66 2.48 sand to silty sand 40-50 34-36 21 UNDEFINED 
43 52.32 0.81 1.55 2.52 silty sand to sandy silt <40 30-32 17 UNDEFINED 
44 18.22 0.32 1. 77 2.55 sandy silt to clayey silt UNDFND UNDFD 7 1.0 
45 21.07 0.31 1.46 2.58 sandy silt to clayey silt UNDFND UNDFD 8 1.2 
46 13.65 0.10 0.70 2.61 sandy silt to clayey silt UNDFND UNDFD 5 .7 
47 24.58 0.39 1.59 2.64 sandy silt to clayey silt UNDFND UNDFD 9 1.4 
48 31.63 0.66 2.08 2.66 sandy silt to clayey silt UNDFND UNDFD 12 1.9 
49 26.17 0.47 1.80 2. 69 sandy silt to clayey silt UNDFND UNDFD 10 1.5 
so 23.85 0.42 1. 75 2.72 sandy silt to clayey silt UNDFND UNDFD 9 1.3 
51 22.03 0.54 2.47 2.75 clayey silt to silty clay UNDFND UNDFD 11 1.2 
52 23.02 0.54 2.33 2.78 clayey silt to silty clay UNDFND UNDFD 11 1.3 
53 23.33 0.52 2.24 2 .81 sandy silt to clayey silt UNDFND UNDFD 9 1.3 
54 25.62 0.50 1.96 2.83 sandy silt to clayey silt UNDFND UNDFD 10 1.4 
55 27.08 0.49 1.81 2 .86 sandy silt to clayey silt UNDFND UNDFD 10 1.5 
56 48.17 1.65 3.43 2.89 clayey silt to silty clay UNDFND UNDFD 23 2.9 
57 159.33 4.34 2.72 2.92 silty sand to sandy silt 60-70 38-40 >50 UNDEFINED 

---------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15 

Note: For interpretation purposes the PLOTI'ED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Operator :s&w 
On Site Loc:CPT-4 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 120 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

Qc (avg) 
(tsf) 

16.07 
62.68 
81.06 
16.97 

4.22 
3.02 
2.40 

12.60 
9.47 
9.35 
8.70 
8.98 

11.05 
10.97 
11.67 

8.75 
3.90 
7.07 
8.08 
9.77 
3.87 
3.32 
2.57 
7.01 
7.60· 
7.20 
6.73 
6.20 
6.25 
6.57 
6.00 
6.90 
6.27 
8.77 
8.33 
8.25 
8.83 

45.27 
14.90 
22.72 
51.88 
69.39 
33.42 
92.78 
64.47 
13.97 
12 .18 
12.13 
12.27 
13 .38 

9.30 
28.20 
27.85 
25.28 
25.18 
26.07 
25.92 
23.20 
34.17 

Fs (avg) 
(tsf) 

0.04 
0.12 
0.15 
0.02 
0.20 
0.27 
0.31 
0.51 
0.42 
0.32 
0.26 
0.35 
0.42 
0.38 
0.42 
0.28 
0.22 
0.41 
0.40 
0.52 
0.17 
0.08 
0.12 
0.35 
0.28 
0.18 
0.20 
0.29 
0.29 
0.31 
0.24 
0.30 
0.22 
0.13 
0.26 
0.20 
0.30 
0.40 
0.26 
0.19 
0.23 
0.46 
0.61 
0.99 
0.77 
0.36 
0.28 
0.23 
0.25 
0.26 
0.09 
0.43 
0.54 
0.62 
0. 76 
0.92 
0.98 
0.60 
0.87 

Rf (avg) 
(%) 

0.25 
0.19 
0.19 
0.11 
4. 77 
8.87 

13 .04 
4.08 
4.42 
3.45 
3.00 
3.94 
3.80 
3.46 
3.60 
3.19 
5.71 
5.82 
4.89 
5.34 
4.41 
2.40 
4 .63 
5.04 
3. 71 
2.50 
2.99 
4.63 
4.67 
4.67 
3.99 
4.34 
3.49 
1.53 
3.08 
2.47 
3.36 
0.87 
1. 73 
0.83 
0.44 
0.67 
1.82 
1.07 
1.19 
2.59 
2.27 
1.94 
2 .00 
1.93 
0.97 
1.53 
1.95 
2.44 
3.02 
3.54 
3.80 
2.59 
2.55 

Interpreted CPT Profile 

CPT Date :06/16/93 15:05 
Cone Used : #1 
Water table (feet) : 43.78937 

SIGV' 
(tsf) 

0.03 
0.09 
0.15 
0.22 
0.28 
0.33 
0.39 
0.45 
0.51 
0.57 
0.63 
0.69 
0.75 
0.81 
0.87 
0.93 
0.98 
1.04 
1.10 
1.16 
1.23 
1.29 
1.35 
1.41 
1.48 
1.54 
1.59 
1. 65 
1.71 
1. 77 
1.83 
1.89 
1.95 
2.01 
2.07 
2.13 
2.18 
2.24 
2.30 
2.36 
2.42 
2.48 
2.55 
2.61 
2.65 
2. 68 
2.71 
2.74 
2.76 
2.79 
2 .82 
2.85 
2.88 
2.91 
2.93 
2.96 
2.99 
3.02 
3.05 

SOIL BEHAVIOUR TYPE 

sandy silt to clayey silt 
sand to silty sand 

sand 
silty sand to sandy silt 

clay 
undefined 
undefined 

clay 
clay 
clay 

silty clay to clay 
clay 
clay 

silty clay to clay 
silty clay to clay 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

clayey silt to silty clay 
silty clay to clay 
silty clay to clay 

clay 
silty sand to sandy silt 
clayey silt to silty clay 
sandy silt to clayey silt 

sand to silty sand 
sand to silty sand 

sandy silt to clayey silt 
sand to silty sand 

silty sand to sandy silt 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
sandy silt to clayey silt 

Eq - Dr PHI 
(%) deg. 

UNDFND 
80-90 
80-90 

<40 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

<40 
UNDFND 
UNDFND 

<40 
40-50 
UNDFND 
50-60 
40-50 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

UNDFD 
>48 

46-48 
38-40 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
30-32 
UNDFD 
UNDFD 
32-34 
34-36 
UNDFD 
34-36 
32-34 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 

SPT 
N 

6 
15 
16 

5 
4 

UDF 
UDF 

12 
9 
9 
6 
9 

11 
7 
7 
8 
4 
7 
8 
9 
4 
3 
2 
7 
7 
5 
6 
6 
6 
6 
6 
7 
6 
4 
5 
5 
8 

14 
7 
9 

12 
17 
13 
22 
21 

7 
6 
6 
6 
6 
4 

11 
11 
10 
12 
12 
17 
11 
13 

SU 
tsf 

1.0 
UNDEFINED 
UNDEFINED 
UNDEFINED 

.2 
UNDEFINED 
UNDEFINED 

.8 

.5 

.5 

.5 

.5 

.6 

.6 

.7 

.5 

.1 

.4 

.4 

.5 

.1 

.1 
8.1 

.3 

.4 

.3 

.3 

.3 

.3 

.3 

.2 

.3 

.2 

.4 

.4 

.4 

.4 
UNDEFINED 

.8 
1.3 

UNDEFINED 
UNDEFINED 

2.0 
UNDEFINED 
UNDEFINED 

.7 

.6 

.6 

.6 

.6 

.4 
1.6 
1.6 
1.4 
1.4 
1.5 
1.5 
1.3 
2.0 

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Operator :&w • 
On Site Loc:CPT-5 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 120 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

Qc (avg) 
(tsf) 

77.03 
126.97 
13.46 

7.52 
6.87 
6.62 

28. 70 
7.00 
8.23 

11.53 
11.40 
12.45 
11.90 

6.20 
2.68 
5.68 
4.17 
3.83 
6.00 
7.70 
7.10 
6.87 
7.65 
7.20 
6.98 
7.22 
6.63 
7.45 
8.97 
8.28 
9.38 

10.02 
20.95 
20. 75 
14.47 
21.03 
28.00 
19.63 
65.30 
32.70 
16.02 
31.87 

171.82 
15.85 
12.57 
13.58 
18.47 
21.73 
21.93 
21.25 
22.13 
21.03 
25.42 

Fs (avg) 
(tsf) 

0.21 
0.26 
0.61 
0.42 
0.38 
0.25 
0.99 
0.30 
0.35 
0.61 
0.57 
0.69 
o. 77 
0.45 
0.27 
0.46 
0.34 
0.24 
0.27 
0.34 
0.28 
0.30 
0.36 
0.31 
0.27 
0.36 
0.33 
0.36 
0.19 
0.20 
0.31 
0.39 
0.66 
0.51 
0.36 
0.41 
0.50 
0.36 
0.59 
0.78 
0.43 
0.74 
3.03 
0.21 
0.19 
0.22 
0.49 
0.61 
0. 72 
0.73 
0.85 
0.88 
0.91 

Rf (avg) 
(\) 

0.27 
0.21 
4.51 
5.64 
5.50 
3.77 
3.47 
4.35 
4.30 
5.32 
4.98 
5.58 
6.49 
7.23 
9.94 
8.17 
8.08 
6.26 
4.53 
4.47 
3.94 
4.41 
4.70 
4.29 
3 .85 
4.92 
4.90 
4.79 
2.12 
2.47 
3.31 
3.89 
3.14 
2.46 
2.47 
1.97 
1. 79 
1.81 
0.91 
2.39 
2 .69 
2.31 
1.76 
1.34 
1.48 
1.65 
2.68 
2.81 
3.30 
3.45 
3.82 
4.16 
3.58 

Interpreted CPT Profile 

CPT Date :06/15/93 8:00 s 
Cone Used : #1 
Water table ( feet) : 28.03806 

SIGV' 
(tsf) 

0.03 
0.09 
0.15 
0.22 
0.28 
0.33 
0.39 
0.45 
0.51 
0.57 
0.63 
0.69 
0.75 
0.81 
0.87 
0.93 
0.98 
1.04 
1.10 
1.16 
1.23 
1.29 
1.35 
1.41 
1.48 
1.54 
1.59 
1.65 
1. 70 
1. 72 
1. 75 
1. 78 
1.81 
1.84 
1.87 
1.89 
1.92 
1.95 
1.98 
2.01 
2.04 
2.07 
2.10 
2.13 
2.16 
2.19 
2.22 
2.24 
2.27 
2.30 
2.33 
2.36 
2.39 

SOIL BEHAVIOUR TYPE 

sand to silty sand 
sand 
clay 
clay 
clay 
clay 

clayey silt to silty clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

undefined 
undefined 
undefined 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
silty clay to clay 

clay 
clay 

clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 

sand to silty sand 
sandy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 

sand to silty sand 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
silty clay to clay 

clayey silt to silty clay 

Eq - Dr PHI 
(%) deg. 

>90 
>90 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
40-50 
UNDFND 
UNDFND 
UNDFND 
70-80 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

>48 
>48 

UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
34-36 
UNDFD 
UNDFD 
UNDFD 
40-42 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 

SPT 
N 

18 
24 
13 

7 
7 
6 

14 
7 
8 

11 
11 
12 
11 

6 
UDF 
UDF 
UDF 

4 
6 
7 
7 
7 
7 
7 
7 
7 
6 
7 
6 
5 
9 

10 
10 
10 

7 
8 

11 
8 

16 
13 

8 
12 
41 

6 
6 
7 
9 

10 
11 
10 
14 
13 
12 

Su 
tsf 

UNDEFINED 
UNDEFINED 

.8 

.4 

.4 

.4 
1.8 

.4 

.5 

.7 

.7 

.7 

.7 

.3 
UNDEFINED 
UNDEFINED 
UNDEFINED 

.1 

.3 

.4 

.3 

.3 

.4 

.3 

.3 

.3 

.3 

.3 

.4 

.4 

.5 

.5 
1.2 
1.2 

.8 
1.2 
1. 7 
1.1 

UNDEFINED 
2.0 

• 9 
1.9 

UNDEFINED 
.8 
.6 
.7 

1.0 
1.2 
1.2 
1.2 
1.2 
1.1 
1.4 

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator :&w • 
On Site Loc:CPT-6 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 120 pcf 

CPT Date :06/15/93 9:35 s 
Cone Used : #1 
Water table (feet) : 24.24541 

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 

(feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf 
-----------------------------------------------------------------------------------------------------------------------------------

1 18.17 0.01 0.04 0.03 silty sand to sandy silt 60-70 >48 6 UNDEFINED 
2 48.97 0.11 0.22 0.09 sand to silty sand 80-90 >48 12 UNDEFINED 
3 46.09 0.11 0.24 0.15 sand to silty sand 70-80 44-46 11 UNDEFINED 
4 21.38 0.07 0.34 0.22 silty sand to sandy silt 40-50 40-42 7 UNDEFINED 
5 10.95 0.01 0.07 0.28 sandy silt to clayey silt UNDFND UNDFD 4 .7 
6 3.40 0.01 0.16 0.33 sensitive fine grained UNDFND UNDFD 2 .2 
7 3.02 0.13 4.15 0.39 clay UNDFND UNDFD 3 .1 
8 5.85 0.23 3.88 0.45 clay UNDFND UNDFD 6 .3 
9 4. 78 0.14 2.98 0.51 clay UNDFND UNDFD 5 .2 

10 2.68 0.25 9.35 0.57 undefined UNDFND UNDFD UDF UNDEFINED 
11 2.20 0.19 8.66 0.63 undefined UNDFND UNDFD UDF UNDEFINED 
12 4.38 0.26 5.82 0.69 clay UNDFND UNDFD 4 .2 
13 2.03 0.21 10.16 0.75 undefined UNDFND UNDFD UDF UNDEFINED 
14 1.37 0.15 11.11 0.81 undefined UNDFND UNDFD UDF UNDEFINED 
15 3.92 0.18 4.52 0.87 clay UNDFND UNDFD 4 .2 
16 4.12 0.44 10.67 0.93 undefined UNDFND UNDFD UDF UNDEFINED 
17 4.38 0.40 9.07 0.98 undefined UNDFND UNDFD UDF UNDEFINED 
18 5.82 0.34 5.81 1.04 clay UNDFND UNDFD 6 .3 
19 5.10 0.37 7.20 1.10 clay UNDFND UNDFD 5 .2 
20 4.87 0.32 6.51 1.16 clay UNDFND UNDFD 5 .2 
21 5.00 0.36 7.27 1.23 clay UNDFND UNDFD 5 .2 
22 4.32 0.32 7 .35 1.29 clay UNDFND UNDFD 4 .2 
23 7.33 0.38 5.24 1.35 clay UNDFND UNDFD 7 .3 
24 10.26 0.49 4.78 1.41 clay UNDFND UNDFD 10 .5 
25 7.52 0.47 6.29 1.46 clay UNDFND UNDFD 7 .4 
26 7.05 0.32 4.57 1.49 clay UNDFND UNDFD 7 .3 
27 8.37 0.32 3.85 1.52 clay UNDFND UNDFD 8 .4 
28 5.72 0.34 5.97 1.55 clay UNDFND UNDFD 5 .2 
29 5.08 0.24 4.64 1.58 clay UNDFND UNDFD 5 .2 
30 5.10 0.24 4.61 1.61 clay UNDFND UNDFD 5 .2 
31 5.42 0.28 5.15 1.63 clay UNDFND UNDFD 5 .2 
32 6.30 0.33 5.19 1.66 clay UNDFND UNDFD 6 .2 
33 7.15 0.22 3.02 1.69 clay UNDFND UNDFD 7 .3 
34 6.12 0.19 3.09 1.72 clay UNDFND UNDFD 6 .2 
35 6.77 0.20 2.98 1. 75 clay UNDFND UNDFD 6 .3 
36 5.98 0.19 3.25 1. 78 clay UNDFND UNDFD 6 .2 
37 4.83 0.14 2.85 1.80 clay UNDFND UNDFD 5 .1 
38 6.55 0.17 2.53 1.83 silty clay to clay UNDFND UNDFD 4 .2 
39 6.47 0.15 2.39 1.86 silty clay to clay UNDFND UNDFD 4 .2 
40 9.68 0.28 2.86 1.89 silty clay to clay UNDFND UNDFD 6 .4 
41 31.10 0.73 2.36 1.92 sandy silt to clayey silt UNDFND UNDFD 12 1.9 
42 16.53 0.23 1.41 1.95 sandy silt to clayey silt UNDFND UNDFD 6 .9 
43 36.82 0.37 1.01 1.98 silty sand to sandy silt <40 30-32 12 UNDEFINED 
44 32.60 0.25 0.77 2.01 silty sand to sandy silt <40 30-32 10 UNDEFINED 
45 16.06 0.27 1. 70 2.04 clayey silt to silty clay UNDFND UNDFD 8 .8 
46 59.38 0 .67 1.13 2.07 silty sand to sandy silt 40-50 34-36 19 UNDEFINED 
47 33.25 0.61 1.84 2.10 sandy silt to clayey silt UNDFND UNDFD 13 2.0 
48 21.17 0.74 3.49 2.13 clayey silt to silty clay UNDFND UNDFD 10 1.2 
49 18.60 0.54 2.89 2.15 clayey silt to silty clay UNDFND UNDFD 9 1.0 
50 18.03 0.36 1.99 2.18 clayey silt to silty clay UNDFND UNDFD 9 1.0 
51 18.60 0.52 2.78 2.21 clayey silt to silty clay UNDFND UNDFD 9 1.0 
52 25.62 0.69 2.68 2.24 clayey silt to silty clay UNDFND UNDFD 12 1.5 
53 25.18 0. 71 2.83 2.27 clayey silt to silty clay UNDFND UNDFD 12 1.4 
54 23.87 0.69 2.91 2.30 clayey silt to silty clay UNDFND UNDFD 11 1.3 
55 23.80 0.78 3.26 2.32 clayey silt to silty clay UNDFND UNDFD 11 1.3 
56 22.73 0.80 3.52 2.35 clayey silt to silty clay UNDFND UNDFD 11 1.2 
57 23.75 0.65 2.75 2.38 clayey silt to silty clay UNDFND UNDFD 11 1.3 

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 SU: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator : s&w • 
On Site Loc:CPT-7 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 120 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

Qc (avg) 
(tsf) 

38.00 
84.27 
39.66 
13.08 
23.37 
11.85 

9.87 
1.95 
2.42 
2.60 
1.45 
5.50 
4.83 
4.18 
4.32 
0.67 
3.13 
5.22 
5.22 
4.63 
3.86 
7.72 
7.95 
7.56 
7.88 
6.15 
5.15 
4.75 
6.52 
5.57 
5.47 
8.58 
8.80 
6.08 

11.33 
9.55 
9. 70 

10.55 
7.87 
6.98 
9.38 

92.24 
48.33 
16.98 
20.00 
18.10 
21.45 
38.28 
29.48 
27.12 
26.05 
22.33 
22.00 
24.35 
26.53 

Fs (avg) 
(tsf) 

0.35 
0.39 
0.10 
0.18 
0.26 
0.25 
0.76 
0.31 
0.39 
0.33 
0.23 
0.67 
0.58 
0.50 
0.49 
0.11 
0.39 
0.52 
0.62 
0.53 
0.38 
0.65 
0.67 
0.55 
0.60 
0.45 
0.38 
0.35 
0.37 
0.33 
0.29 
0.39 
0.36 
0.32 
0.41 
0.42 
0.49 
0.30 
0.35 
0.40 
0.40 
1.99 
2.10 
0.62 
0.57 
0.39 
0.74 
1. 73 
0.94 
0.96 
0.99 
0.77 
0.58 
0.84 
0.74 

Rf (avg) 
(%) 

0.93 
0.46 
0.24 
1.39 
1.12 
2 .11 
7.74 

15.92 
16.22 
12.83 
15.74 
12.21 
12.07 
11.98 
11.40 
17.23 
12.38 

9.93 
11.92 
11.37 

9.79 
8.37 
8.42 
7.26 
7 .64 
7.28 
7.45 
7.44 
5.69 
5.98 
5.22 
4.57 
4.06 
5.27 
3.66 
4.35 
5.01 
2.85 
4.49 
5. 76 
4.29 
2.16 
4.35 
3 .64 
2.86 
2.16 
3.47 
4.51 
3.19 
3.55 
3.81 
3.44 
2.63 
3.43 
2.78 

CPT Date :06/15/93 11:20 
Cone Used : # 1 
Water table ( feet) : 27.11942 

SIGV' 
(tsf) 

0.03 
0.09 
0.15 
0.22 
0.28 
0.33 
0.39 
0.45 
0.51 
0.57 
0.63 
0.69 
0.75 
0.81 
0.87 
0.93 
0.98 
1.04 
1.10 
1.16 
1.23 
1.29 
1.35 
1.41 
1.48 
1.54 
1.59 
1.64 
1. 67 
1. 70 
1.72 
1. 75 
1. 78 
1.81 
1.84 
1.87 
1.89 
1.92 
1.95 
1.98 
2.01 
2 .04 
2.07 
2 .10 
2 .13 
2.16 
2.19 
2.22 
2.24 
2.27 
2.30 
2.33 
2.36 
2.39 
2.41 

SOIL BEHAVIOUR TYPE 

silty sand to sandY silt 
sand to silty sand 
sand to silty sand 

clayey silt to silty clay 
sandY silt to clayey silt 
clayey silt to silty clay 

clay 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 

clay 
clay 
clay 
clay 
clay 
claY. 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 
clay 
clay 

silty sand to sandy silt 
silty clay to clay 
silty clay to clay 

clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 

Eq - Dr PHI 
(%) deg. 

80-90 >48 
>90 >48 

60-70 44-46 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
50-60 36-38 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

SPT 
N 

12 
20 

9 
6 
9 
6 
9 

UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 

7 
8 
6 
5 
5 
6 
5 
5 
8 
8 
6 

11 
9 
9 
7 
8 
7 
9 

29 
31 
11 
10 

9 
10 
24 
14 
13 
17 
11 
11 
12 
13 

Su 
tsf 

UNDEFINED 
UNDEFINED 
UNDEFINED 

.8 
1.5 

.7 

.6 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

.4 

.4 

.3 

.2 

.2 

.3 

.2 

.2 

.4 

.4 

.2 

.6 

.4 

.5 

.5 

.3 

.3 

.4 
UNDEFINED 

3.0 
.9 

1.1 
1.0 
1.2 
2.3 
1. 7 
1.6 
1.5 
1.2 
1.2 
1.4 
1.5 

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 SU: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) **** 
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Interpreted CPT Profile 

Operator :s&w• 
On Site Loc:CPT-8 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 123 pcf 

DEPTH Qc (avg) Fs (avg) 
(feet) (tsf) (tsf) 

Rf (avg) 
(%) 

CPT Date :06/15/93 13:00 
Cone Used : # 1 
Water table ( feet) : 41.84055 

SIGV' SOIL BEHAVIOUR TYPE 
(tsf) 

Eq - Dr 
(%) 

PHI SPT Su 
deg. N tsf 

-----------------------------------------------------------------------------------------------------------------------------------
1 17.27 0.47 2.70 0.03 clayey silt to silty clay UNDFND UNDFD 8 1.1 
2 28.37 0.40 1.43 0.09 sandy silt to clayey silt UNDFND UNDFD 11 1.8 
3 16.24 0.37 2.29 0.16 clayey silt to silty clay UNDFND UNDFD 8 1.0 
4 11.17 0.30 2.72 0.22 silty clay to clay UNDFND UNDFD 7 .7 
5 6.07 0.22 3.62 0.28 clay UNDFND UNDFD 6 .3 
6 5.10 0.19 3 .81 0.34 clay UNDFND UNDFD 5 .3 
7 3.72 0.19 5.15 0.40 clay UNDFND UNDFD 4 .2 
8 11.80 0.77 6.54 0.46 clay UNDFND UNDFD 11 .7 
9 6. 75 0.57 8.47 0.52 undefined UNDFND UNDFD UDF UNDEFINED 

10 3.88 0.38 9.76 0.59 undefined UNDFND UNDFD UDF UNDEFINED 
11 2.22 0.32 14.56 0.65 undefined UNDFND UNDFD UDF UNDEFINED 
12 4.38 0.57 12.97 0.71 undefined UNDFND UNDFD UDF UNDEFINED 
13 5.08 0.63 12.35 0.77 undefined UNDFND UNDFD UDF UNDEFINED 
14 2.92 0.36 12.46 0.83 undefined UNDFND UNDFD UDF UNDEFINED 
15 3.80 0.56 14. 76 0.89 undefined UNDFND UNDFD UDF UNDEFINED 
16 5.13 0.64 12.48 0.95 undefined UNDFND UNDFD UDF UNDEFINED 
17 4.95 0.66 13 .36 1.01 undefined UNDFND UNDFD UDF UNDEFINED 
18 4.45 0.56 12 .63 1.07 undefined UNDFND UNDFD UDF UNDEFINED 
19 4.53 0.52 11.54 1.13 undefined UNDFND UNDFD UDF UNDEFINED 
20 3.92 0.38 9. 72 1.19 undefined UNDFND UNDFD UDF UNDEFINED 
21 3.97 0.39 9.76 1.26 undefined UNDFND UNDFD UDF UNDEFINED 
22 3.78 0.37 9.68 1.32 undefined UNDFND UNDFD UDF UNDEFINED 
23 5.03 0.53 10.49 1.38 undefined UNDFND UNDFD UDF UNDEFINED 
24 4.81 0.46 9.58 1.45 undefined UNDFND UNDFD UDF UNDEFINED 
25 10.57 0.85 8.08 1.51 undefined UNDFND UNDFD UDF UNDEFINED 
26 13.70 0.96 7.01 1.57 clay UNDFND UNDFD 13 .8 
27 11.48 0.90 7.81 1.63 clay UNDFND UNDFD 11 .6 
28 10.10 0.73 7.20 1.69 clay UNDFND UNDFD 10 .5 
29 8.57 0.68 7.96 1. 76 clay UNDFND UNDFD 8 .4 
30 6.27 0.54 8.59 1.82 undefined UNDFND UNDFD UDF UNDEFINED 
31 5.43 0.43 8.00 1.88 undefined UNDFND UNDFD UDF UNDEFINED 
32 5.67 0.42 7.38 1.94 clay UNDFND UNDFD 5 .2 
33 6.78 0.33 4.87 2.00 clay UNDFND UNDFD 6 .3 
34 8.10 0.38 4.66 2.06 clay UNDFND UNDFD 8 .4 
35 5.60 0.32 5. 72 2.12 clay UNDFND UNDFD 5 .2 
36 13.33 0.57 4.25 2.18 clay UNDFND UNDFD 13 .7 
37 7.83 0.38 4.90 2.24 clay UNDFND UNDFD 8 .3 
38 7.60 0.43 5.60 2.30 clay UNDFND UNDFD 7 .3 
39 6.42 0.40 6.20 2.36 clay UNDFND UNDFD 6 .2 
40 24.90 0.62 2.47 2.42 clayey silt to silty clay UNDFND UNDFD 12 1.4 
41 14.33 0.44 3.09 2.48 silty clay to clay UNDFND UNDFD 9 .7 
42 8.29 0.31 3.73 2.55 clay UNDFND UNDFD 8 .3 
43 7.18 0.31 4.25 2.59 clay UNDFND UNDFD 7 .3 
44 18.65 0.87 4.69 2.62 clay UNDFND UNDFD 18 1.0 
45 18.67 1.30 6.97 2.65 clay UNDFND UNDFD 18 1.0 
46 28.78 1.85 6.43 2.69 clay UNDFND UNDFD 28 1. 7 
47 24.07 1.23 5.11 2.72 clay UNDFND UNDFD 23 1.4 
48 24.37 1.21 4.97 2.75 clay UNDFND UNDFD 23 1.4 
49 50.38 2 .52 5.00 2.78 silty clay to clay UNDFND UNDFD 32 3.1 
50 57.95 3.04 5.24 2.81 clay UNDFND UNDFD >50 3.6 
51 40.12 1.91 4.75 2.84 silty clay to clay UNDFND UNDFD 26 2.4 
52 34.82 1.35 3 .87 2.87 clayey silt to silty clay UNDFND UNDFD 17 2.1 
53 36.32 1.34 3.68 2.90 clayey silt to silty clay UNDFND UNDFD 17 2.2 
54 33.33 1.05 3.14 2.93 clayey silt to silty clay UNDFND UNDFD 16 2.0 
55 30.78 0.97 3.15 2.95 clayey silt to silty clay UNDFND UNDFD 15 1.8 
56 35.57 1.18 3.31 2.98 clayey silt to silty clay UNDFND UNDFD 17 2.1 
57 81.25 1.88 2.31 3.01 silty sand to sandy silt 40-50 32-34 26 UNDEFINED 
58 198 .so 1.58 0.79 3.04 sand 70-80 38-40 38 UNDEFINED 

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 SU: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator :s&w • 
On Site Loc:CPT-9 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 123 pcf 

DEPTH 
(feet) 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

Qc (avg) 
(tsf) 

25.63 
46.07 
29.67 
13.02 

5.75 
4.87 

10.63 
7.17 
2.92 
1.43 
2.35 
6.73 
7.48 
8.37 
7.00 
6.55 
4.95 
5.87 
3.38 
5.83 
4.73 
4.67 
5.80 
7.69 
8.08 
8. 78 
8.03 
6.63 
5.95 
4 .40 
4.20 
6.20 
7.27 
5.80 
5.35 
9.38 
9.38 

13.55 
5.85 
5.92 
5.52 
5.61 

10.17 
14.83 
80.90 
78.17 
65.90 
54.03 
38.85 
31. 72 
38.65 
26.08 
29.90 
33.10 
30.80 
30.15 
30.15 
35.35 
48.15 

Fs (avg) 
(tsf) 

0.35 
0.38 
0.30 
0.17 
0.28 
0.29 
0.56 
0.30 
0.33 
0.21 
0.34 
0.73 
0.73 
0.74 
0.60 
0.54 
0.48 
0.48 
0.32 
0.44 
0.38 
0.37 
0.40 
0.46 
0.57 
0.53 
0.43 
0.34 
0.29 
0.22 
0.23 
0.32 
0.32 
0.24 
0.29 
0.44 
0.40 
0.30 
0.25 
0.25 
0.16 
0.18 
0.33 
0.84 
3.22 
2.51 
2;17 
1.93 
1.61 
1.00 
1.16 
0.49 
0.61 
0.75 
0.82 
0.74 
0.67 
0.76 
1.57 

Rf (avg) 
(%) 

1.37 
0.82 
1.00 
1.31 
4.85 
5.91 
5.30 
4.14 

11.19 
14.85 
14.40 
10.89 

9.72 
8.83 
8.59 
8.28 
9.68 
8.22 
9.59 
7.49 
8.05 
7 .93 
6.81 
6.03 
7.09 
5.99 
5.39 
5.18 
4.82 
5.03 
5.37 
5.14 
4.42 
4.07 
5.43 
4.70 
4.22 
2.24 
4.20 
4.27 
2.95 
3.21 
3.20 
5.66 
3.99 
3.21 
3.29 
3.56 
4.14 
3.15 
3 .01 
1.88 
2.04 
2.28 
2.66 
2.46 
2.23 
2.15 
3.25 

CPT Date :06/15/93 14:10 
Cone Used :ltl 
Water table (feet) : 46.21391 

SIGV' 
(tsf) 

0.03 
0.09 
0.16 
0.22 
0.28 
0.34 
0.40 
0.46 
0.52 
0.59 
0.65 
0.71 
0.77 
0.83 
0.89 
0.95 
1.01 
1.07 
1.13 
1.19 
1.26 
1.32 
1.38 
1.45 
1.51 
1.57 
1.63 
1.69 
1. 76 
1.82 
1.88 
1.94 
2.00 
2.06 
2.12 
2.18 
2.24 
2.30 
2.36 
2.42 
2.48 
2.55 
2.61 
2.67 
2.74 
2.80 
2.85 
2.88 
2.91 
2.94 
2.97 
3.00 
3.03 
3.06 
3.09 
3 .12 
3.15 
3.18 
3.21 

SOIL BEHAVIOUR TYPE 

sandy silt to clayey silt 
silty sand to sandy silt 
silty sand to sandy silt 
clayey silt to silty clay 

clay 
clay 
clay 
clay 

undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 
undefined 

clay 
undefined 

organic material 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

clayey silt to silty clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 

clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 

Eq - Dr PHI 
(%) deg. 

UNDFND UNDFD 
70-80 46-48 
50-60 42-44 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

'UNDFND UNDFD 
UNDFND UNDJ,D 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

SPT 
N 

10 
15 

9 
6 
6 
5 

10 
7 

UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 
UDF 

6 
UDF 

4 
6 
7 
8 
8 
8 
6 
6 
4 
4 
6 
7 
6 
5 
9 
9 
6 
6 
6 
5 
5 
6 

14 
39 
30 
25 
26 
25 
15 
19 
10 
11 
13 
12 
12 
12 
14 
23 

Su 
tsf 

1. 7 
UNDEFINED 
UNDEFINED 

.8 

.3 

.3 

.6 

.4 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

.3 
UNDEFINED 

.2 

.2 

.4 

.4 

.4 

.4 

.3 

.2 

.1 

.1 

.2 

.3 

.2 

.2 

.4 

.4 

.7 

.2 

.2 

.2 

.2 

.5 

.8 
5.2 
5.0 
4.2 
3.4 
2.3 
1.9 
2.3 
1.5 
1.7 
1.9 
1.8 
1. 7 
1. 7 
2.1 
2.9 

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15 

Note: For interpretation-purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator :s&w • 
On Site Loc:CPT-10 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 123 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Qc (avg) 
(tsf) 

0.27 
5.58 
9.39 
8.60 
1.00 
4.43 

31.05 
5.30 

12.63 
8.83 
3.55 
5.08 
7.38 
6.38 
5.53 
5.47 
5.85 
6.60 
6.60 
6.67 
6.96 
5.30 
3.83 
4.97 
6.17 
3 .67 
4.65 
5.48 
5.88 
7.05 

10.18 
6.38 
5.18 
6.08 
8.15 

22.28 
15.87 
33.95 
12.60 
20.10 
25.25 
16.79 
13 .07 
48.42 
60.06 
44.23 
36.73 
39.97 
21.82 
21.80 
26.58 
26.95 
24.17 
22.02 
26.37 
27.07 
30.53 
30.98 
30.35 
38.63 

Fs (avg) 
(tsf) 

0.01 
0.07 
0.10 
0.05 
0.01 
0.23 
0.69 
0.27 
0.49 
0.26 
0.11 
0.20 
0.58 
0.56 
0.44 
0.38 
0.34 
0.38 
0.38 
0.40 
0.35 
0.29 
0.20 
0.17 
0.36 
0.34 
0.22 
0.12 
0.19 
0.20 
0.27 
0.14 
0.14 
0.15 
0.26 
0.67 
0.50 
0.76 
0.38 
0.37 
0.60 
0.60 
0.38 
1.90 
2.27 
1.43 
1.42 
1.36 
0.44 
0.45 
0.54 
0.49 
0.50 
0.44 
0.54 
0.55 
0.57 
0.58 
0.53 
1.19 

Rf (avg) 
(\) 

3.38 
1.28 
1.03 
0.56 
1.32 
5.12 
2.21 
5.12 
3.85 
2.96 
3.03 
3.87 
7.88 
8.73 
7.97 
7.03 
5.87 
5.81 
5.78 
5.94 
5.01 
5.39 
5.10 
3.39 
5.84 
9.20 
4.65 
2.27 
3.14 
2.87 
2.68 
2.16 
2.61 
2.53 
3.13 
3.00 
3.17 
2.23 
3.03 
1.82 
2.39 
3.56 
2.93 
3.92 
3.77 
3.22 
3.86 
3.41 
2.01 
2.06 
2.03 
1.82 
2.07 
2.02 
2.04 
2.05 
1.85 
1.86 
1.74 
3.08 

CPT Date :06/15/93 15:25 
Cone Used :#1 
Water table (feet) : 45.76444 

SIGV' 
(tsf) 

0.03 
0.09 
0.16 
0.22 
0.28 
0.34 
0.40 
0.46 
0.52 
0.59 
0.65 
0.71 
o. 77 
0.83 
0.89 
0.95 
1.01 
1.07 
1.13 
1.19 
1.26 
1.32 
1.38 
1.45 
1.51 
1.57 
1.63 
1.69 
1. 76 
1.82 
1.88 
1.94 
2.00 
2.06 
2.12 
2.18 
2.24 
2.30 
2.36 
2.42 
2.48 
2.55 
2 .61 
2.67 
2.74 
2.80 
2.84 
2.87 
2.90 
2.93 
2.96 
2.99 
3.02 
3.05 
3.08 
3.11 
3.14 
3.17 
3.20 
3.23 

SOIL BEHAVIOUR TYPE 

undefined 
sensitive fine grained 

clayey silt to silty clay 
sensitive fine grained 

undefined 
clay 

sandy silt to clayey silt 
clay 
clay 

silty clay to clay 
clay 
clay 
clay 

undefined 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

undefined 
clay 

silty clay to clay 
clay 
clay 

silty clay to clay 
silty clay to clay 

clay 
silty clay to clay 

clay 
clayey silt to silty clay 

silty clay to clay 
sandy silt to clayey silt 

silty clay to clay 
sandy silt to clayey silt 
sandy silt to clayey silt 

silty clay to clay 
silty clay to clay 

clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 

Eq - Dr PIU 
(%) deg. 

UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

SPT 
N 

UDF 
3 
4 
4 

UDF 
4 

12 
5 

12 
6 
3 
5 
7 

UDF 
5 
5 
6 
6 
6 
6 
7 
5 
4 
5 
6 

UDF 
4 
4 
6 
7 
7 
4 
5 
4 
8 

11 
10 
13 

8 
8 

10 
11 

8 
23 
29 
21 
18 
19 

8 
8 

10 
10 

9 
8 

10 
10 
12 
12 
12 
19 

SU 
tsf 

UNDEFINED 
.3 
.6 
.5 

UNDEFINED 
.2 

2.0 
.3 
.8 
.5 
.1 
.2 
.4 

UNDEFINED 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.2 
.1 
.2 
.3 

UNDEFINED 
.2 
.2 
.2 
.3 
.5 
.2 
.2 
.2 
.4 

1.3 
.9 

2.1 
.6 

1.1 
1.5 

.9 

.6 
3.0 
3.8 
2.7 
2.2 
2.4 
1.2 
1.2 
1.5 
1.5 
1.3 
1.2 
1.5 
1.5 
1.8 
1.8 
1. 7 
2.3 

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 SU: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (V 3.04) •••• 
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Interpreted CPT Profile 

Operator :&w ~ 
On Site Loc:CPT-11 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 123 pcf 

CPT Date :06/16/93 8:00 s 
Cone Used : #1 
Water table ( feet) : 39.0748 

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 

(feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf 
-----------------------------------------------------------------------------------------------------------------------------------

1 4.07 0.15 3.75 0.03 clay UNDFND UNDFD 4 .2 
2 22.15 0.55 2.48 0.09 clayey silt to silty clay UNDFND UNDFD 11 1.4 
3 17.49 0.35 1.99 0.16 clayey silt to silty clay UNDFND UNDFD 8 1.1 
4 16.70 0.21 1.25 0.22 sandy silt to clayey silt UNDFND UNDFD 6 1.0 
5 4.60 0.23 4.98 0.28 clay UNDFND UNDFD 4 .2 
6 2 .63 0.19 7.22 0.34 organic material UNDFND UNDFD 3 .1 
7 3.78 0.39 10.35 0.40 undefined UNDFND UNDFD UDF UNDEFINED 
8 5.65 0.49 8.69 0.46 undefined UNDFND UNDFD UDF UNDEFINED 
9 6.58 0.54 8.17 0.52 undefined UNDFND UNDFD UDF UNDEFINED 

10 7.83 0.45 5.78 0.59 clay UNDFND UNDFD 8 .4 
11 6.15 0.37 6.00 0.65 clay UNDFND UNDFD 6 .3 
12 5.65 0.32 5.60 0.71 clay UNDFND UNDFD 5 .3 
13 5.52 0.31 5.60 0.77 clay UNDFND UNDFD 5 .3 
14 4.97 0.41 8.19 0.83 undefined UNDFND UNDFD UDF UNDEFINED 
15 6.~o 0.51 7.97 0.89 clay UNDFND UNDFD 6 .3 
16 6.50 0.45 6.85 0.95 clay UNDFND UNDFD 6 .3 
17 7.13 0.46 6.50 1.01 clay UNDFND UNDFD 7 .4 
18 10.52 0.51 4.89 1.07 clay UNDFND UNDFD 10 .6 
19 8.58 0.44 5.11 1.13 clay UNDFND UNDFD 8 .4 
20 8.60 0.37 4.29 1.19 clay UNDFND UNDFD 8 .4 
21 6.04 0.32 5.32 1.26 clay UNDFND UNDFD 6 .3 
22 4.53 0.26 5.76 1.32 clay UNDFND UNDFD 4 .2 
23 4.83 0.27 5.61 1.38 clay UNDFND UNDFD 5 .2 
24 6.26 0.30 4.80 1.45 clay UNDFND UNDFD 6 .3 
25 4.90 0.19 3.91 1.51 clay UNDFND UNDFD 5 .2 
26 8.63 0.27 3 .13 1.57 silty clay to clay UNDFND UNDFD 6 .4 
27 5.50 0.17 3.14 1.63 clay UNDFND UNDFD 5 .2 
28 7.23 0.18 2.47 1. 69 silty clay to clay UNDFND UNDFD 5 .3 
29 8.80 0.31 3.55 1. 76 clay UNDFND UNDFD 8 .4 
30 9.65 0.40 4.16 1.82 clay UNDFND UNDFD 9 .5 
31 20.30 0.39 1.94 1.88 sandy silt to clayey silt UNDFND UNDFD 8 1.2 
32 7.22 0.27 3.76 1.94 clay UNDFND UNDFD 7 .3 
33 8.47 0.27 3.21 2.00 clay UNDFND UNDFD 8 .4 
34 14.83 0.54 3 .64 2.06 silty clay to clay UNDFND UNDFD 9 .8 
35 17.98 0.35 1.92 2.12 clayey silt to silty clay UNDFND UNDFD 9 1.0 
36 11.38 0.52 4.60 2.18 clay UNDFND UNDFD 11 .6 
37 40.10 1.49 3.71 2.24 clayey silt to silty clay UNDFND UNDFD 19 2.5 
38 23.28 0.82 3.51 2.30 clayey silt to silty clay UNDFND UNDFD 11 1.3 
39 30.77 0.76 2.47 2.36 sandy silt to clayey silt UNDFND UNDFD 12 1.8 
40 27.07 0.74 2.73 2.41 clayey silt to silty clay UNDFND UNDFD 13 1.6 
41 29.73 0.61 2.06 2.44 sandy silt to clayey silt UNDFND UNDFD 11 1.8 
42 15.69 0.25 1.59 2.47 sandy silt to clayey silt UNDFND UNDFD 6 .8 
43 26.90 0.67 2.49 2.51 sandy silt to clayey silt UNDFND UNDFD 10 1.6 
44 40.57 0.86 2.12 2.54 sandy silt to clayey silt UNDFND UNDFD 16 2.5 
45 35.99 0.76 2.12 2.57 sandy silt to clayey silt UNDFND UNDFD 14 2.2 
46 36.88 0.73 1.97 2.60 sandy silt to clayey silt UNDFND UNDFD 14 2.2 
47 28.65 0.52 1.83 2.63 sandy silt to clayey silt UNDFND UNDFD 11 1. 7 
48 26.97 0.57 2.11 2.66 sandy silt to clayey silt UNDFND UNDFD 10 1.6 
49 25.00 0.46 1.85 2.69 sandy silt to clayey silt UNDFND UNDFD 10 1.4 
50 28.72 0.67 2.32 2. 72 sandy silt to clayey silt UNDFND UNDFD 11 1. 7 
51 26.87 0.47 1. 74 2.75 sandy silt to clayey silt UNDFND UNDFD 10 1.5 
52 30.28 0.69 2.28 2.78 sandy silt to clayey silt UNDFND UNDFD 12 1.8 

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator :s&w' 
On Site Loc:CPT-12 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 123 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

Qc (avg) 
(tsf) 

3.22 
13 .63 
12.04 
18.00 
11.93 
2.75 
9.10 

24.37 
10.58 

5.13 
3.92 
5.47 
5.97 
8.00 
8.17 
6.68 
7.68 
7.05 
8.23 
7.67 
5.81 
6.07 
5.65 
8.31 

11.98 
12.72 
11.32 

8.37 
8.85 
8.47 
8.37 
7.33 
7.07 
6.87 
7.12 
7 .30 

23.73 
26.45 
35.85 
15.88 
10.65 
7.90 

13.68 
19.17 
28.20 
44.83 
48.48 
80.43 
31.82 
31.47 
26.47 
22.72 
22.75 
23.93 
24.92 
27.53 
26.63 
80.82 · 

159.97 

Fs (avg) 
(tsf) 

0.00 
-0.01 
0.01 
0.33 
0.05 
0.01 
0.09 
0.47 
0.15 
0.23 
0.15 
0.27 
0.46 
0.58 
0.55 
0.38 
0.30 
0.37 
0.39 
0.29 
0.29 
0.26 
0.24 
0.31 
0.43 
0.49 
0.35 
0.24 
0.19 
0.14 
0.23 
0.22 
0.24 
0.21 
0.22 
0.25 
0.30 
0.35 
0.31 
0.20 
0.19 
0.18 
0.28 
0.50 
0.57 
1.11 
1.21 
1.68 
0.67 
0.67 
0.41 
0.43 
0.50 
0.46 
0.43 
0.56 
0.44 
1.84 
3.27 

Rf (avg) 
(%) 

0.04 
-0.04 
0.07 
1.84 
0.38 
0.30 
1.04 
1.94 
1.44 
4.44 
3 .80 
5.02 
7.72 
7.29 
6.74 
5.64 
3.93 
5.27 
4.75 
3.84 
5.07 
4.29 
4.22 
3.74 
3.61 
3.82 
3.07 
2.86 
2.11 
1.69 
2.76 
3.05 
3.43 
3.08 
3.12 
3.45 
1.28 
1.34 
0.86 
1.27 
1. 79 
2.33 
2.01 
2.59 
2.01 
2.47 
2.49 
2.08 
2.12 
2.14 
1.56 
1.89 
2.19 
1.93 
1.71 
2.03 
1.64 
2.27 
2.05 

CPT Date :06/16/93 09:15 
Cone Used :#1 
Water table (feet) : 39.0748 

SIGV' 
(tsf) 

0.03 
0.09 
0.16 
0.22 
0.28 
0.34 
0.40 
0.46 
0.52 
0.59 
0.65 
0.71 
0.77 
0.83 
0.89 
0.95 
1.01 
1.07 
1.13 
1.19 
1.26 
1.32 
1.38 
1.45 
1.51 
1.57 
1.63 
1.69 
1. 76 
1.82 
1.88 
1.94 
2.00 
2.06 
2.12 
2.18 
2.24 
2.30 
2.36 
2.41 
2.44 
2.47 
2.51 
2.54 
2.57 
2.60 
2 .63 
2.66 
2.69 
2.72 
2.75 
2.78 
2.81 
2.84 
2.87 
2.90 
2.93 
2.96 
2.99 

SOIL BEHAVIOUR TYPE 

sensitive fine grained 
undefined 

sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sensitive fine grained 

clayey silt to silty clay 
sandy silt to clayey silt 
clayey silt to silty clay 

clay 
clay 
clay 
claY, 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 

silty clay to clay 
silty clay to clay 
silty clay to clay 

clayey silt to silty clay 
silty clay to clay 

clay 
clay 
clay 
clay 
clay 

sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
silty sand to sandy silt 

Eq - Dr PHI 
(%) deg. 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFNQ 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

<40 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
40-50 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
40-50 
60-70 

UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
30-32 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
34-36 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
32-34 
36-38 

SPT 
N 

2 
UDF 

5 
7 
5 
1 
4 
9 
5 
5 
4 
5 
6 
8 
8 
6 
7 
7 
8 
7 
6 
6 
5 
8 
8 

12 
7 
5 
6 
4 
5 
7 
7 
7 
7 
7 
9 

10 
11 

6 
5 
5 
7 
9 

11 
17 
19 
26 
12 
12 
10 

9 
9 
9 

10 
11 
10 
26 

>50 

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 SU: Nk= 15 

Su 
tsf 

.2 
UNDEFINED 

.7 
1.1 

.7 

.1 

.s 
1.5 

.6 

.3 

.2 

.3 

.3 

.4 

.4 

.3 

.4 

.3 

.4 

.4 

.3 

.3 

.2 

.4 

.6 

.7 

.6 

.4 

.4 

.4 

.4 

.3 

.3 

.3 

.3 

.3 
1.4 
1.6 

UNDEFINED 
.8 
.5 
.3 
.7 

1.0 
1.6 
2.8 
3.0 

UNDEFINED 
1.9 
1.8 
1.5 
1.3 
1.3 
1.3 
1.4 
1.6 
1.5 

UNDEFINED 
UNDEFINED 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator :s&w; 
On Site Loc:CPT-13 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 123 pcf 

CPT Date :06/16/93 10:55 
Cone Used : # l 
Water table ( feet) : 44.78346 

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su 

(feet) (tsf) (tsf) (%) (tsfl (%) deg. N tsf 
-----------------------------------------------------------------------------------------------------------------------------------

l 8.25 0.06 0.77 0.03 sensitive fine grained UNDFND UNDFD 4 .5 
2 11.35 0.18 1.56 0.09 clayey silt to silty clay UNDFND UNDFD 5 .7 
3 9.67 0.04 0.36 0.16 sancty silt to clayey silt UNDFND UNDFD 4 .6 
4 7.72 0.05 0.66 0.22 sensitive fine grained UNDFND UNDFD 4 .4 
5 1.25. 0.03 2.29 0.28 organic material UNDFND UNDFD 1 6.4 
6 17.48 0.11 0.63 0.34 sandy silt to clayey silt UNDFND UNDFD 7 1.1 
7 17.52 0.29 1.68 0.40 sandy silt to.clayey silt UNDFND UNDFD 7 1.1 
8 11.83 0.28 2.39 0.46 clayey silt to silty clay UNDFND UNDFD 6 .7 
9 11.97 0.33 2.75 0.52 silty clay to clay UNDFND UNDFD 8 .7 

10 3.10 0.16 5.01 0.59 clay UNDFND UNDFD 3 .1 
11 4.92 0.25 4.99 0.65 clay UNDFND UNDFD 5 .2 
12 6.82 0.59 8.62 0.71 undefined UNDFND UNDFD UDF UNDEFINED 
13 7.45 0.59 7.93 0.77 clay UNDFND UNDFD 7 .4 
14 7.27 0.57 7.79 0.83 clay UNDFND UNDFD 7 .4 
15 6.82 0.46 6.78 0.89 clay UNDFND UNDFD 7 .3 
16 6.33 0.36 5.75 0.95 clay UNDFND UNDFD 6 .3 
17 5·_20 0.33 6.32 1.01 clay UNDFND UNDFD 5 .2 
18 5.47 0.33 5.98 1.07 clay UNDFND UNDFD 5 .2 
19 4.60 0.28 6.12 1.13 clay UNDFND UNDFD 4 .2 
20 6.77 0.39 5.69 1.19 clay UNDFND UNDFD 6 .3 
21 4.44 0.22 4.94 1.26 clay UNDFND UNDFD 4 .2 
22 4.67 0.17 3.70 1.32 clay UNDFND UNDFD 4 .2 
23 4.43 0.28 6.27 1.38 clay UNDFND UNDFD 4 .2 
24 7.53 0.33 4.40 1.45 clay UNDFND UNDFD 7 .4 
25 8.43 0.40 4.70 1.51 clay UNDFND UNDFD 8 .4 
26 6.05 0.33 5.44 1.57 clay UNDFND UNDFD 6 .2 
27 5.32 0.25 4.73 1.63 clay UNDFND UNDFD 5 .2 
28 5.27 0.21 3.93 1.69 clay UNDFND UNDFD 5 .2 
29 8.62 0.22 2.59 1. 76 silty clay to clay UNDFND UNDFD 6 .4 
30 8.47 0.19 2.30 1.82 silty clay to clay UNDFND UNDFD 5 .4 
31 6.12 0.18 2.94 1.88 clay UNDFND UNDFD 6 .2 
32 6.10 0.18 2.99 1.94 clay UNDFND UNDFD 6 .2 
33 7.53 0.27 3.57 2.00 clay UNDFND UNDFD 7 .3 
34 12.83 0.34 2.61 2.06 clayey silt to silty clay UNDFND UNDFD 6 .7 
35 12.00 0.34 2.79 2.12 silty clay to clay UNDFND UNDFD 8 .6 
36 9.13 0.30 3.32 2.18 clay UNDFND UNDFD 9 .4 
37 84.73 1.48 1. 75 2.24 silty sand to sancty silt 50-60 36-38 27 UNDEFINED 
38 45.37 1.09 2.40 2.30 sandy silt to clayey silt UNDFND UNDFD 17 2.8 
39 18.73 0.47 2.50 2.36 clayey silt to silty clay UNDFND UNDFD 9 1.0 
40 14.33 0.29 2.05 2 .42 clayey silt to silty clay UNDFND UNDFD 7 .7 
41 14.33 0.34 2.36 2.48 clayey silt to silty clay UNDFND UNDFD 7 .7 
42 80.79 1. 73 2.14 2.55 silty sand to sandY silt 40-50 34-36 26 UNDEFINED 
43 114.25 1.26 1.11 2.61 sand to silty sand 50-60 36-38 27 UNDEFINED 
44 28.60 0.75 2 .62 2.67 sandy silt to clayey silt UNDFND UNDFD 11 l. 7 
45 39.37 1.07 2.73 2.74 sandy silt to clayey silt UNDFND UNDFD 15 2.4 
46 22.73 0.66 2 .89 2.78 clayey silt to silty clay UNDFND UNDFD 11 1.3 
47 15.15 0.57 3.78 2.81 silty clay to clay UNDFND UNDFD 10 .8 
48 48.42 1.30 2 .69 2.84 sandy silt to clayey silt UNDFND UNDFD 19 3.0 
49 26.80 0.69 2.56 2.87 clayey silt to silty clay UNDFND UNDFD 13 1.5 
50 20.88 0.42 2.01 2.90 sandy silt to clayey silt UNDFND UNDFD 8 1.1 
51 19.68 0.47 2.41 2 .93 clayey silt to silty clay UNDFND UNDFD 9 1.1 
52 18.65· 0.54 2.88 2.96 clayey silt to silty clay UNDFND UNDFD 9 1.0 
53 19.97 0.51 2.54 2.99 clayey silt to silty clay UNDFND UNDFD 10 1.1 
54 22.58 0.56 2.47 3.02 clayey silt to silty clay UNDFND UNDFD 11 1.2 
55 25.30 0.68 2.68 3.05 clayey silt to silty clay UNDFND UNDFD 12 1.4 
56 27.08 0.70 2.59 3.08 clayey silt to silty clay UNDFND UNDFD 13 1.5 
57 26.32 0.72 2.73 3 .11 clayey silt to silty clay UNDFND UNDFD 13 1.5 
58 78.82 1.59 2.02 3 .14 silty sand to sancty silt 40-50 32-34 25 UNDEFINED 
59 34.75 1.80 5.19 3.17 clay UNDFND UNDFD 33 2.0 
60 37.85 1.82 4.81 3.20 clay UNDFND UNDFD 36 2.2 

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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Interpreted CPT Profile 

Operator :s&w 
On Site Loc:CPT-14 
Job No. :Z-301-05 
Tot. Unit Wt. (avg) : 123 pcf 

DEPTH 
(feet) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
49' 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

Qc (avg) 
(tsf) 

77 .30 
76.10 
17.44 
7.87 
2.82 
7.90 
7.15 
8.08 
3.67 
8.03 
6.05 
5.63 

12.00 
11.65 

9.92 
7.35 
7.43 
4.83 
9.38 
8.08 
6.64 
8.20 
8.37 
9.10 
9.03 
9.33 
8.15 
8.18 
7.28 
6.23 
5.65 
6.33 
5.38 
6. 78 
6.88 
8.52 

13.05 
65.10 
36.23 
17.65 

9.82 
19.51 
20.07 
23.70 
50.11 
28.37 
54.67 
15.53 
15.08 
14.28 
12 .28 
10.22 
16.97 
31.17 
33.73 
28.95 
27.53 
25.55 

Fs (avg) 
(tsfl 

0.18 
0.07 
0.09 

-0.00 
0.07 
0.30 
0.30 
0.39 
0.24 
0.26 
0.24 
0.26 
0.77 
0.70 
0.58 
0.37 
0.43 
0.28 
0.35 
0.29 
0.21 
0.26 
0.36 
0.32 
0.39 
0.37 
0.19 
0.38 
0.23 
0.19 
0.19 
0.26 
0.19 
0.29 
0.15 
0.28 
0.37 
0.64 
0.41 
0.36 
0.10 
0.29 
0.24 
0.34 
0.43 
0.31 
0.59 
0.24 
0.26 
0.29 
0.20 
0.19 
0.25 
0.75 
0.90 
0.75 
0.79 
0.57 

Rf (avg) 
(%) 

0.23 
0.10 
0.51. 

-0.06 
2.64 
3.79 
4.23 
4.82 
6.65 
3.18 
3.93 
4.65 
6.41 
5.99 
5.89 
5.00 
5.82 
5.86 
3.77 
3.60 
3.13 
3.19 
4.33 
3.55 
4.36 
3.93 
2.28 
4.64 
3.11 
3.01 
3.41 
4.11 
3.60 
4.28 
2.17 
3.30 
2.82 
0.99 
1.13 
2.02 
1.05 
1.50 
1.22 
1.42 
0.85 
1.09 
1.07 
1.54 
1. 72 
2.01 
1.66 
1.83 
1.50 
2.40 
2.67 
2.58 
2.88 
2.21 

CPT Date :06/16/93 13:30 
Cone Used :#1 
Water table ( feet) : 36.01378 

SIGV' 
(tsf) 

0.03 
0.09 
0.16 
0.22 
0.28 
0.34 
0.40 
0.46 
0.52 
0.59 
0.65 
0. 71 
0. 77 
0.83 
0.89 
0.95 
1.01 
1.07 
1.13 
1.19 
1.26 
1.32 
1.38 
1.45 
1.51 
1.57 
1.63 
1.69 
1. 76 
1.82 
1.88 
1.94 
2.00 
2.06 
2.12 
2.18 
2.23 
2.26 
2.29 
2.32 
2.35 
2.38 
2.41 
2.44 
2.47 
2.50 
2.53 
2.56 
2.59 
2.62 
2.65 
2.68 
2. 71 
2.74 
2. 77 
2 .80 
2.83 
2.86 

SOIL BEHAVIOUR TYPE 

sand to silty sand 
sand 

sandy silt to clayey silt 
undefined 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

silty clay to clay 
clay 

silty clay to clay 
silty sand to sandy silt 
silty sand to sandy silt 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 

Eq - Dr PHI 
(%) deg. 

>90 >48 
>90 >48 

UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
40-50 34-36 

<40 30-32 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

<40 30-32 
UNDFND UNDFD 

<40· 32-34 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

SPT 
N 

19 
15 

7 
UDF 

3 
8 
7 
8 
4 
8 
6 
5 

11 
11 

9 
7 
7 
5 
9 
8 
6 
8 
8 
9 
9 
9 
5 
8 
7 
6 
5 
6 
5 
6 
4 
8 
8 

21 
12 

8 
5 
7 
8 
9 

16 
11 
17 

6 
7 
7 
6 
5 
7 

12 
13 
11 
13 
10 

Su 
tsf 

UNDEFINED 
UNDEFINED 

1.1 
UNDEFINED 

.1 

.5 

.4 

.5 

.2 

.4 

.3 

.3 

.7 

.7 

.6 

.4 

.4 

.2 

.5 

.4 

.3 

.4 

.4 

.5 

.5 

.5 

.4 

.4 

.3 

.2 

.2 

.2 

.2 

.3 

.3 

.4 

.7 
UNDEFINED 
UNDEFINED 

1.0 
.4 

1.1 
1.1 
1.4 

UNDEFINED 
1. 7 

UNDEFINED 
.8 
.8 
.7 
.6 
.4 
.9 

1.8 
2.0 
1. 7 
1.6 
1.4 

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 SU: Nk= 15 

•••• Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) •••• 
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AMERICAN TECHNICAL & ANALYTICAL SERVICES, INC. 
875 Fee Fee Road • Maryland Heights, MO 63043 • (314) ~4-4570 • FAX (314) 434-0080 

December 13, 1990 

Jay Maudlin 
Environmental Remediation 
P.O. Box 2038 
St. Louis, MO 63043 

RE: #9019 

Dear Mr. Maudlin: 

I ( 
....... .: 
)"­

-..-..;.__. 

i: ,n-\~-90_} 
L er -==-.... 

Enclosed are the analytical results for the samples received 
in our laboratory on December 8, 1990. 

If, in your review, you should have any questions or require 
additional information, please call. 

Thank you for choosing ATAS for your analytical needs. 

Sincerely, 

~-9?f~ 
Richard H. Mannz 
Vice President 

Enclosures 

"Professional Commitment" 
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I 
::LIENT: 

I 
ENVIRONMENTAL REMEDIATION 
P.O. BOX 2038 
ST. LOUIS, MO 63043 
ATTN: JAY MAUDLIN 

REPORT: 146501V(23) 

DATE : 12-13-90 

I 
I 
I 
I 
.LATILE_S 

SAMPLE MATRIX: 
ATAS # : 
DATE SUBMITTED: 
DATE ANALYZED: 
METHOD REF. : 
PROJECT : 
SAMPLE ID : 

SOIL 
1465.01 
12-08-90 
12-11-90 
SW846-8240, EPA METHODOLOGY • 
#9019 
9019-001 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

D.L. RBSULTS VOLATILES D.L. RESULTS 

~HLOROMETHANE 25000 ND 1,1,2,2-TETRACHLOROETHANE 12500 ND 
25000 ND 1,2-DICHLOROPROPANE 12500 ND rMOMETHANE 

NYL CHLORIDE 25000 ND TRANS-1,3-DICHLOROPROPENE 12500 ND 
LOROETHANE 25000 ND TRICHLOROETHENE 

EHYLENE CHLORIDE 12500 42000 DIBROMOCHLOROMETHANE 
TONE 25000 ND 1,1,2-TRICHLOROETHANE 
BON DISULFIDE 12500 ND BENZENE 

1,1-DICHLOROETHENE 12500 ND CIS-1,3-DICHLOROPROPENE 
f!;DICHLOROETHANE 12500 ND 2-CHLOROETHYLVINYLETHER 

S-1,2-DICHLOROETHENE 12500 ND BROMOFORM 
::HLOROFORM 12500 ND 2-HEXANONE 
.2-DICHLOROETHANE 12500 ND 4-METHYL-2-PENTANONE 

BUTANONE 25000 ND TETRACHLOROETHENE 
~,1,1-TRICHLOROETHANE 12500 ND TOLUENE 
~ARBON TETRACHLORIDE 12500 ND CHLOROBENZENE 
INYL ACETATE 25000 ND ETHYLBENZENE 

OMODICHLOROMETHANE 12500 ND STYRENE 
TOTAL XYLENES 

I ~C_SURROGATE RECOVERIES 

TOLUENE-d8(81-117) D % BROMOFLUOROBENZENE(74-121) I 1,2-DICHLOROETHANE-D4(70-121) D % 

I SURROGATE DILUTED OUT DUE TO HIGH SAMPLE CONCENTRATION? 
= ANALYTE DETECTED IN BLANK AS UELL AS SAMPLE 

I ESTIMATED VALUE: CONCENTRATION BELOU LIMIT OF OUANTITATION 
. DETECTION LIMIT 

J = NOT DETECTED ABOVE OUANTITATION LIMIT 

I 
I 

12500 ND 
12500 ND 
12500 ND 
12500 ND 
12500 ND 
25000 ND 
12500 ND 
25000 ND 
25000 ND 
12500 ND 
12500 12000 J 
12500 ND 
12500 108000 
12500 ND 
12500 405000 

D % 
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I 
CLIENT: 

I 
I 
I 
I 
I 
VOLATILE 

ENVIRONMENTAL REMEDIATION 
P.O. BOX 2038 
ST. LOUIS, MO 63043 
ATTN: JAY MAUDLIN 

SAMPLE MATRIX: SOIL 
ATAS # . 1465.01 . 
DATE SUBMITTED: 12-08-90 
DATE ANALYZED: 12-11-90 

REPORT: 

DATE 

METHOD REF. : SW846-8240, EPA METHODOLOGY· 
PROJECT . #9019 . 
SAMPLE ID . 9019-001 . 

RESULTS REPORTED IN ug/Kg OR Parts Per Bil·lion {PPB) 

146501TC{23) 

12-13-90 

IENTATIVELY IDENTIFIED COMPOUNDS* 

UNKNOWN ALKYL BENZENES 

ESTIMATED CONCENTRATION 

228000 

I 
I 
I 
I 
I 
l ntatively Identified Compound: Compound whose mass spectrun closely resembles the mass 

ct run of a known COlll)OUnd from the National Bureau of Standards Library Spectra. Based 
Jn fit and purity criteria, one can indicate the presence of such a compound in the sample. 

'

confirmation analysis is required in order to identify such a compound with greater 
fidence. The concentrations reported for such compounds are only estimated values. 

ese values are calculated by comparing the areas/heights of the peaks to the nearest 
lternal standard assuning a response factor of one. 

I 
I 
I 
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I 
CLIENT: 

I 
ENVIRONMENTAL REMEDIATION 
P.O. BOX 2038 
ST. LOUIS, MO 63043 
ATTN: JAY MAUDLIN 

REPORT: BLK1211V{23) 

DATE : 12-13-90 

I 
I 
I 
I 

SAMPLE MATRIX: 
ATAS # : 
DATE SUBMITTED: 
DATE ANALYZED: 
METHOD REF. : 
PROJECT : 
SAMPLE ID : 

SOIL 
METHOD BLANK 
12-08-90 
12-11-90 
SW846-8240, EPA METHODOLOGY' 
#9019 
METHOD BLANK 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

ILATILES D.L. RESULTS VOLATILES D.L. RESULTS 

2HLOROMETHANE 1250 ND 1,1,2,2-TETRACHLOROETHANE 625 
IOMOMETHANE 1250 ND 1,2-DICHLOROPROPANE 625 

NYL CHLORIDE 1250 ND TRANS-1,3-DICHLOROPROPENE 625 
LOROETHANE 1250 ND TRICHLOROETHENE 625 

FYLENE CHLORIDE 625 625 DIBROMOCHLOROMETHANE 625 
TONE 1250 ND 1,1,2-TRICHLOROETHANE 625 
BON DISULFIDE 625 ND BENZENE 625 

1,1-DICHLOROETHENE 625 ND CIS-1,3-DICHLOROPROPENE 625 
&DICHLOROETHANE 625 ND 2-CHLOROETHYLVINYLETHER 1250 

S-1,2-DICHLOROETHENE 625 ND BROMOFORM 625 
CHLOROFORM 625 ND 2-HEXANONE 1250 
-2-DICHLOROETHANE 625 ND 4-METHYL-2-PENTANONE 1250 

BUTANONE , 1250 ND TETRACHLOROETHENE 625 
,1,1-TRICHLOROETHANE 625 ND TOLUENE 625 

IBON TETRACHLORIDE 625 ND CHLOROBENZENE 625 
. YL ACETATE 1250 ND ETHYLBENZENE 625 
. MODICHLOROMETHANE 625 ND STYRENE 625 

TOTAL XYLENES 625 

I ~C_SURROGATE RECOVERIES 

TOLUENE-d8(81-117) 101% BROMOFLUOROBENZENE(74-121) I l,2-DICHLOROETHANE-D4(70-121) 96% 

I 
= ANALYTE DETECTED IN BLANK AS ~ELL AS SAMPLE 

I ESTIMATED VALUE: CONCENTRATION BELOII LIMIT OF 0UANTITATION 
DETECTION LIMIT 

) = NOT DETECTED ABOVE QUANTITATION LIMIT 

I 
I 

98% 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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I 
ILIENT: 

I 
I 
I 
I 
I 

ENVIRONMENTAL REMEDIATION 
P.O. BOX 2038 
ST. LOUIS, MO 63043 
ATTN: JAY MAUDLIN 

SAMPLE MATRIX: 
ATAS EPISODE : 
DATE SUBMITTED: 
DATE ANALYZED: 
PROJECT : 
METHOD REF. : 

SOIL 
# 1465 
12-08-90 
12-11-90 
#9019 
418.1 

REPORT: 

DATE: 

RESULTS REPORTED IN mg/Kg OR PARTS PER MILLION(PPM) 

TOTAL PETROLEUM HYDROCARBONS 

DET. 

1465TPH(23) 

12-11-90 

CLIENT ID ATAS ID LIMIT· RESULTS 

I 9019-002 1465.02 10.0 750 

I 
I 
I 
I 
I 
I 
I 
I= NOT DETECTED ABOVE QUANTITATION LIMIT 

I 
I 
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I 
LABORATORY QUALITY CONTROL SEQUENCE 

LTHOD 
SEQUENCE DATE 

I 
EPA 418.1 

: 12-11-90 

rORATORY BLANK 

MATRIX : SOIL DILUTION FACTOR: 1.00 

IAMPLE ID 
'.AMPLE AMOUNT 

ANALYSIS DATE 

I 

: BLANK 
: 30 g 
: 12-11-90 

COMPOUND QUANTITATION LIMIT I (PPM) 

TOTAL PETROLEUM HYDROCARBON 10.0 

I 
lTRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

I 
COMPOUND 

I 
TOTAL PETROLEUM 
IROCARBON 

I 
ITAL PETROLEUM 

DROCARBON 

I 
I 
I 
I 

SPIKE CONC. 
(PPM) 

667 

2115.04 
MATRIX SPIKE 
DUP. CONC.(PPM) 

744 

2115.04 
SAMPLE CONC. 

(PPM) 

0 

PERCENT 
RECOVERY 

112 % 

AMOUNT FOUND 
(PPM) 

2115.04 MS 
MATRIX SPIKE 
CONC. 

743 

ND 

PERCENT 
RECOVERY 

111.0 % 

RECOVERY PERCENT 
DIFFERENCE 

0 % 
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